


ASIATiq;^ RESEARCHES; 

OR 

TRANSACT IONS 

OF THE 

SOCIETY, 

TNSTITUTEn IN B E N G A E, 

FOR ENQUIRING INTO THE 

lIIS rORY AND antiquities^ THE ARTS, SCIENCES, AND 

LITERATURE, 

OF 

ASIA. 


Volume tiIe KouuTEENTii. 


C ./< L C V T T .4: 

PRINTED BY PHILIP PEREIRA, A'i THE HINUOOSTANEE PRESS. 


1822, 










CONTENTS 

-OF THE 

F O U R.T EENTH VOLUME. 

I. Account a Discovery of a modern imitation oj the Vetlas, 
with Remarks on Ike Genuine Works, By Francis Ejllis, 

Esq. .... .... .... .... . 1 

II. Journal of a Survey to the H'jads of th^ Rivet's, Granges and 

Jumna. By Captain J. A. Hodgson. .... .... 60 

III. latitudes of Places in Hindustan, and the JN^orthern JM<nin- 
latns j with Ohservaiions of Longituele in the ISflountains, 
according to Immersions and Emersions of Jupiter's Satel¬ 
lites. By Captain J. A. Hodgson.. .... 133 

Description of a Zoophyte, commonly found ahout the Coasts 
% of Singapore Island. ' By JMajor General Tiio.>r \s 

Hardwicke, F. R. S. ami V. P. of the A. S .. ,. ISO 

V. Description of a Substance called Cxcz or ISlanna, and the In¬ 
sect prodticittg it. By Major Getieral Thomas IIardwk ivE, 

F. R. S. and F. P. of the A. S. .... .... .... 182 

VI. An account of Trigonometrical and Astrononucal Operations 
for determining the Ifeig/Us and J*ositions of the jn-invi- 
pal Peaks of the Ilunalaya Mountains. By Captain. 

• J. A. Hodgson and lAeut. J. IX Heuuert. .... 187 

^VIL On the ancient Geography ©/“India, liy Liienttnant Colonel 

JEf*. •••« •••• •••• ^ 7 *^ 



VIII. On S^;rox Olis. Uy lifcssrs. I3iAur» and DuVaucf.i., com- 
niunicated hy Major General IIakdwici^r, V. It. S. and 
I. ihe .j/t. . m. 4 . m. 4 471 

• -x * * 

IX. On an Indian method of conatrucling Arches^. • Hy Captain 

M AClvIJ^ TOSH. .... .... • • * j •••• 476 

X. An account of the. Ck>otub Miiiar, and the Jnscriptiou» M its 

vicinity. Jiy Wai.teii Ewer, Esq. »••• ...* 480 

Appendix and Errata. 


DIRECTIONS TC THE BINDER. 


1*1 ale 1 to face page 


3 

4 

5 

6 

7 

8 
9 

10 

11 


180 

182 

187 

225 

230 

235 

280 

339 

471 

476 

480 



TRANSACTIONS 


OF THE 


ASIATICK SOCIETY. 


Account of a Discovery of a modern imitation of the 
ViiDAs, with Remarks on the Cienuine TVorks^. 


By FRANCIS ELLIS. Eso. 


In proceeding to give an account of’an instance of literary forger)', 
'or rather, as the object of tUe author or authors, was certainly not literary 
distinction, of religious imposition wiUwut parallel; i shall in the first 
inst*ice, confine myself to the description of the writings in which it is 
contained, adding, as specimens, a lew passages selected from them, 
and such remarks as are necessary for the distinct elucidation of tho 
subject!, as my sole object is to shew what these writings really are,^ 
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a statemenl of Ihcir contents, as simple as prespicuity iviU ailovv, will 

eflFect tliis more readily than a lengthened dissertation; though the subject, 

< 

calculated as it is to excite serious reflection, is ,weU worthy of a more 
detailed conside^ion. ^ '*■ ^ 

i 

In the year 17^78, a book was printed at Forie, entitled ‘‘ L'Ezour 
‘‘ V^damy ou Ancien Commentaire du Vedanty contenant I’exposilion des 
“ opinions religieuses et philosophiqnee des Jndiens. Truduil du Sam- 
“ scretarn par un Brame.” The origin of this v/ork is stated in the fol¬ 
lowing extract from the preface; “Get cuvrage vient originaireinenl 
“ des papiers de M. Barthelemv, second raeuibre du conseil de Pvndi- 
“ c/icrli M. De Mobave, cunnu par son esprit et par sos st rvices, en 
“ apporlades Indes une cepie, dont ii fit present a M. De I/oltaire, qui 

Tenvoya cn 1761 a la Bibliothoque de Roi de FrancCv 'Get illustre 
“ ecrivain (Vide Siecle de Louis XV. Chap. XXIX. Not.) nous 
“ apprend que cc l; vre a ele Iraduit du Samscrctam par le grand pretre 
“ ou archi-brame de la pagode de 'Chsrcngham^ vieillard respccle par sa 
“ vcrlu incorruptible.'* The note in Voltaire’s work here referred to, 
is as follows; “ Lc grand prflre de JJilc Cker€K,gkam.y -dans la pro- 
“ vince d’Arcate, qui justifia He Chevalier Lass, centre loc accusations 
“ du Gouverneur Dupleix, ctait un vieillard de cent annexes, respecte 
“ par sa vertu incorruptible. Il savart le Franpaiset rendit de grands ser- 
“ vices a la compagnie des lodes. G’est lui qui traduisit‘L’EtoMr 
“ Vedaniy dont j*ai remis le manuscript a la Bibliotheque du lloi.”—The 
copy of this work thus traced through the liands of Voltaire to the 
library of the king of France^ not being complete, the cdltur adds;: 
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Nous avons supplie ce qui manque a cette copie par celle qu’en avoit 

faite M. Anquetil* du Perron, egalement distingue par son savoir el 

% 

“ ^c^lebre par ^es voyages,” &c. It is clear, therefore, that Voltaire 
considered tliis an authentic work, and actually, as statej^d to be, a Com- 
menlary on the Vedam^ and Anquetil du Perron, who had passed many 
years of his lifein*India and professed a profound knowledge of its religion, 
antiquities and literature, assisted in bringing it forward, as such, to the 
world. Now, observe what M. Sonnerat says cn tliis subject; ‘‘ II faul 
“ bicn se garder de meltre au iiombre des iivres canoniques indiens UEzour 
“ Vedam^ dont nous avons la pretendue traduction a la Bibliothequc du 
‘‘ Roi, el qui a kit impriince en 1772 ,—Cc ii’f:st bien certainemcnt pas 
^ I’un des quatres Vedams^ quoiquHl porle le nom; main plutot un livre 
de controve/i'ie ecrk a Masulipatam par un Misttioimairc, C’esl une 
refutation de quelques Pouranons a la louange de Vichen\)n, qui sonl 
^de bieii des siecles poslerieurs aux Vedanu. On voit que VAuteur 
“ a voulu tout ramener d te religion CkrHiennt^ en y laissant cepen- 
^ dant quelques erreure, a fm qu'*on ne reconnut pas le Missionnaire 
smu le manteau Brame, C’est done a tort qiie M. de Voltaire el 
quelques autres donnent a cc livre une iniporlance qu’il ne merile pas 
el le regardenl comine canonique.”'—M. Sonner^^t’s representation of 
' the work is perfectly correct, except that he must be mistaken in saying 
it was written at Ma«u/q)afam; all the lament terms used in it, being 
r altered a’ceording to the Bengali pronunciation, as will be more particu* 
Jarly shewn hereafter. An inspection of the printed book, which was a 
«horl time in iny possession, led me, therefore, to conclude, iiiRl this w'ork 
was ^ntleu in the Bengali language by one of the missionaries and re* 
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composed by tl e author in French: for, as the object of it is undoubtedly 
that, staled by M. Sonnerat, namely to refute the doctrines of the 

f 

Purdnm and to lead indirectly to the introduction.of Christianity,* it was 
evident, that to attain this object, it must l^avc been originally composed; 

m 

in one of the Indian dialectsa ; 

At the lime this inference was drawm, I was not awafc that there existed* 
any means of verifying it, and it was chance that enabled me to ascei-^ 
lain that the original of this work still exists among the manuscripts in 
the possession of the Caiholic missionaries at Pondicherry, which arc 
understood to have originally belonged to the society of IVsides 

the Ezoiir Vedam, there are, also, among tliese manuscripts, imitations 
of the other three Vedas; each of these are in Sanscrit, in the Jlomaii 
cliaracter, and in French, these languages being writton on the opposite 
pages of tlie manuscripts, to give them the appearanco of originals with- 
translations annexedi As the best way of proving to those competent to 
fornl an opinion on the subject, what these works really are,.! sliall, pre¬ 
viously to noticing the others, make an extract from lire commencemeiil 
of the “ Chamo I^edo,” in both languages, giving the Sanscrit ae it 
appears in the work, and in its proper orthograpl!y,.and Ishall then state 
the substance of each chapter of the five books into which the work is. 
divided, from the abstracts in the margin of the manuscript. I must 

premise, however, that the corrupt pronunciation of the and 

« 

llie jieculiar mode of orthography, adopted by the author to. ex press it,. ^ 
has made the reduction of the Sanscrit to its natural state, difficult and. 
liable to error; 
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The supposed translation of the “ Chamo (Sama Vc Ua.) 

til us commences: 

t 

“ ZoiMiNi toiiche-f- de compassion et pressc du d jsir de sauver les 
liommes qui dans ce siecle de poche s’estoient fait des fausses idees de 
“ la divinitc entreprend de les rappeller, a I’idee du vray dieuen retrafant 
“ a leurs ieux ce que fait son essence el son caractliere, et d’abord il com* 

“ mence par Ini offrir les liomma^es de l«a inaniere qui suit. Adoration 
“ au dieu (piiaiuilie tetes; il est le vei.geur du crime le soutien de tout ce 
^ qui existeel le g-ourou du monde, i! csleternel de'sa nature; il n’a jamais 
eu de principle; il n’aura jamais de fin et ne fut Jamais sujetau prestige 
line syllalie compose son norn ; il est le createur de loutes choses ; il est 
^ I’etreau dessus de tons les ctres, et le dieu do Unite vcrile; i\ est I’etre par 
lui mesmej il est le voy de vovs cl le maitre desmailres et le lieuou il fait 
“ qademeure esl le lieu du vray bonheur; il est espritdc^sa nature toujours 
‘‘ le mesme el toujours veiierahle; il ne prouve <lans lui ni changerneulni 
** vicissitude; il esl heuivux ellu‘ureux par lui mesme; ilesten fin le com* 
“ ble de toules perfec’ious cl au dessus de toutes nos connoissances, c'est 
^ au dieu qui a pour ceux qui Penvoquent la tendresse d’un vray pere 
it qui j’offre racs adoratiims et mes iiommages et c’est par la que je com* 
w mence le livre que jc vay mettre au jour; puissent tous les bommes 
imiler cet example et commencer tous leurs ouvrages par ofFrir leurs 


* 

* This title is, aUo, written “ Chamo FeJan.” 

i Tii^ orpwgraphy and trordiog ot tbe original hare been carefully retained in this extract. 
- - f g 
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hommagos au vray dieu—Uans ce moment narajon qul avail entenda 
paricr differentes metamorphoses de la divinite et qui avail doime 
“ dans toutes ces reveries sc present les mains joiales dcvaVtt Zoiwini, Ic 
maitrc du le pria de ia lui ensei^ner et lui -dilr’’ 

r 

1^. “ Je fttiis seigneur wn homme tent livre a Per'reurje :n^adresse a 

vons comme au plus eclaire de tous les hommes pom' 'vous prier de 
ni^enseigner la route queje dais desorynais suivre pour me sauver^^^ 

Z. XI n'’est point de vraye connoissance que cette que nous cotnmu^ 
“ niquer I^e Vedon, I^e Vedon est ce qii^il y a de plus grajtd. de plus 
“ sublime^ de plus cache ^ et les honunes Livres a Verr cur nc furent jamais 
en etdt ne de ie gouter 7ii de le comprendf e.** 

The Sanscrit of the preceding is as foUovfsi Ihe first Ime is 'wtiU^h 
exactly as in the original^ in the second the orthograpl’.y is corrected, a 
few syllables conjecturally suppliedj and a'Uteral Iraoslalion, ^ccjcrdiitig 
this reading, subjoined.. 


PROSt 

Poroino karoniko ::nhneni koli kolmncho^ 

Parama cdrinico jaimenih cali calmasha. 

The most merciful Jaimsni knowing the impurity of Gai.i« 
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liihrmibo sedocho hrmnmono ozatartoto^ 

Viblvt^dnia che totsah bf'ahmanah qjnydtdrtJiafahy 
The miAds of men were much confounded, and that from the M'ant 
\)f a knowledge of flie deity, 

Ognano holon ouddaron monochi bihedio^ 

Ajnydna uddhdram manasi vivedya. 

The power of ignorance liad sprung in their minds. 

Adohu brommo sorgion boktun arebCy 
A'dau brahma char yam vactum areb/ie. 

Began to declare the duties of Brahniachario 


l^otrddohu porotnanando siteno poromechoron nanamOf 
Tatradau parantdfianda childna paranieswaram nandma, 

Tlien in the beginning, with a most delighted mind, he worshipped 
the most high God. 


VERSE 

i. 

Oitm choocero chirickan dehen dizxto nigr tho karokon^ 

Om Sahasra i irisham dtvam dush^ta idgraha cdracam, 

, ! the god with a thousand heads, who causct\i the destruction 

of the wkckedc 
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2 . 

Stapokoti zontou adinam pronotochi zogaot^gurum^ , 

Stkapacam jentu adiimimpranatdamijagat gurwn, 

% 

The estaUUsher of all creatures, HiM, 1 reverence the chief of the 
world. 


3. 

Adaram chorbo lolcanam anadi nidomn probim^ 

Adhdram, serva Idcdndrn anad\ nidjianam prnh hum. 

The supporter of all worlds^ the Lord without beginning or end. 

4. 

Ohedion chorbo majanam pronotochi mohotprohun^ 

Ahliv dyam serva mdyanam pranatdsmi mahatprahhum. 

Him, not subjected to all the Mdyas^ 1 reverence the great Lord, 

5. 

Okioram poromon nition bichuakion hichuochon bobun^ 

Aesharam paramam nityam visivdchyam viswdsdni hhnvam. 

The indestructible, the higliest, tlie eternal, Him, who is called the 
universe, the station of the happiness of the universe, 

6 . 

Chorbo tottianwjon debon pronotochi poratporon^ ^ 

Serva tatwa mayam devam ptanatdsmi pardtparam. 

The God, who energizes all elements, Him, I reverence, the high- 
est of the high. 
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r. 

T^'odono potirouchon chiddon chnrbo ^nnnoilto koronon^ 
Pradk-dna puru^ham siddjiam servajtiyaii'aica caranatn. 
The cliibf male, the lixed, Ihe sole cajise of all knowledge. 


8 . 

Pnrat porntoron dehon pronotochfntoha pn hiin^ 

Parot parutaroin dcvnm prannldsml mahu prah hum. 
The iDost high God, him I reverence, Ihe great J^ord. 


9. 

Pornnffiot) pnrom damopob/tron poromon podon^ 

Paromjyoti param dkdmah pamtrain. parajii'tui ^)atlam. 

The highest light, the highest throne, the pure, the higliesl place. 

\ ^ 

10 . 

Chod/ti.icn bab m pornm^on pronotochi mahachajin^ 

Sadaicn hhavam paramam pranatosmi mahu sayam. 

Him, whose nature never changes, the most high, I reverenceII 
W’liose ideas are sublime. 


. H. 

Ponchodanondo sit matron screxlanam sorbo screxf.on^ 

Pam sadananda chin mdtram sreshtanam, saroa srt tdi'atani, 

‘ “^phat pure spirit which is ever happy, of excellent things the niost 
excellent. 


C 
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12. 

Nirgoffuon ii:ulou naton pnmotcchi l’ritnnzoh\ 

JSinsunnni nhjnlani nal itaiu 'pran'tlosini critanjah'/i, 

IIjm, who is witlioot (jualilic^. >^lio never varie«» the Lokd, liiin I 
worshiji -witli joineil haiuls, 

1.^ 

Porevha c/tnroiianot(> hossolo^ 

Pdri'tia parania ii iti-la sdrana vatsala. 

O llioo, Uie hi^h Lord, O tliou the pre-emincnllv lri|>? .. 

Mho ishewe^l mercy to those who take refuge with tin .. 


11. 

Tra/o'/aro# hnrvno vhindo inovtito namostutCj 
^ rtifii iituiii cnrtina stnU hu^ niucLidu ipt nammtuif \ 
l)e]j\er in , t) sea of mercy! for the sake of elenial bcatitudt', L 
M t*:tlR*e. 


j’nosK. 

Jff < ’<»-, [idr.'H hro/ii.'iin foaloc/iu^ 

pi' . ' n sh’ar ihont braUnui stutaspa* 

't ! "... I'claii'd a«; an .'Kimonitiou *o llip 

who .hus laude i I he Sujireine. 


iinf'/i-ji < nanaholuro acndintne 

I last,Hi' .-tHimui df.i /{"u rain ra "'srnran ; 
Al lha; Uine JS’ai;a^ a.\a, w ho had -u, J 


ht:to no 


' . » ' u jfiiia niitl.j-HahuiH 
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^^ba])otochat krctanzoli bvulua hedo gourun, 

•«v 

Acapatufiinal (irildujjelih hjhulwd Veda gurum, 

ApproSfhed the»^»;real one and, reverenlly joining liis handF, 

drew iiecir to the teacher of the Veda, 

• * 

'Ztoimeni niht boron prartojo^ 

Jainieni r/ski varam prapatfu. 

To Jaimlni, the select of the sages, 

\ KRSL 

’ J5, 

N. Cbondino bitnonhdatinuu vo L suhit kritfiior Ixiuiu^ 

Ahani d/na rimudntina ua citichit vvifavau hhuci. 

7 

1 am a wretch whose mind is void of undcrslainh^iig,; who iiiiv? 
done no g^jod in the world. 


IGo 

Kenoiru toronom nolo'' kotpija hedo bisforvit^ 

Cena me laranajt nutha cripaija ruda vislaroif,. 

AVi.L icloii', O Loud I have pil> ».>it me, and '.t li me, at hMJgth 
^^xvluil salvation utai/ be uldaincd* 


17. 


TtA» bina gn-'j ‘f't lake iutbidUiiilv kodaasuna^ 

% 

.‘it cuiu laifu love naxidpanic cadovhiu^n. 

d’l! ■;i\, ll.oic is none in the world, wl.o Kni.»>’r .n,'. 


iMin 


4 '? 
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18 . 

Z. Bina hedat notognanam beduhi dourguotnoit poron^ 

Vina veddt ualajaydnam vedaki durgatn^am 2)ararr . 

The knowletl^e of that, jcan he obtained only by the Veda^ but 
a knowledge of the Veda is hiost difficult to acquire. 


19. 

Porhnnrlnnadicanssn^ hedo ehaxtro ckemussnjnn^ 

Pdshandanosiic'nrch. hau Veda Sdsfrn fia)nnchchavn7n» 

Heretics ami alheisis have confused the whole of Ihe Veda 
Sa'stra, 

Tins specimen of the original will suffice to convince those acqnain led 
with the Sansp U and with the changes it undergoes in the Prdcrils and 
spoken dialects, th it this work, whether the author were a Native or a 
European, mu-t either have originated in the provinces of Bengal and 
Orissa,, c** have been composed by some one, who had there learned the 
rudiments of the Samcrit. As the establishment of this fact will lend 
materially to facilitate the tracing of these forgeries to their origin, I 
shall, also, endeavor to prove it to the satisfaction of those not acquainted 
with the Sanscrit and its derivative ‘dialects. The Bengali^ with which 
the Uddaya corresponds in most pointsk to which the following obser¬ 
vations extend, is written in a character derived in form and system 

I A 

from the Ndgar^ but rejecting many of the letters of the latte*;^^. 
permuting othecs in a very corrupt but uniform mode: thA^iiofepiu- 
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miA^r^ these ohaitg^es are the rejeolioftt qf the hissing and harsh 
sibila^ being (lie thirty<*hrjt and thirty^aecond consonants of the Ndgari 
systexQ) and aubstiti^tion for them of the soft sibilant, expressed 
throughout these works *by the French ck; the utter rejection of va as a 
letter and the substitution of ba in all cases where it ought to occur; the 
conversion of the first vowel, a short, into o, of the diphthong ai into oi; 
of ya intoja, (written in the preceding extract gea^ of cha into aa, ja 
into 20 , and of calm into cya (kia)» A comparison of the original 
extract with the interlined currection will furnish reputed examples of 
each of these changes—thus the soft sibilant ch is written for the hissing 
sibilant in the word chorbo, properly aarva^ and for the harsh sibilant in 
richly r'iahi; in the first syllable of chirichon (^air^ham) it is used for the 
corresponding Sanacrit letter, lunt in the last it is substituted for the harsh 
sibilant. In words iedo (Veda), deba (deca)^ and many others t>a is 
converted to ha; majanam (mdydndm) is an instance of the conversion 
of If a inloja,* somusaojon (samttchchayam) of cha into sa and (Zoimeni), 
(Jaimeni), of Ja into za and of ai into of; oJcioram for acshar«i«»i,* affords 
an instance of the lapse of the cska. —All the Pseudo'^Vedas conform, in 
the Sanscrit part lo these changes as uniformly as they will be found to 
take place in the preceding extract; and in addition, however, to these 


dialectic variations the author has still further disfigured the language by 
dropping all the aspirated letters, as r 7ta, gha^ chha^ &c. and by retaining 


only one of many compound consonants, as iti the word written tochin fur 
. &c. • 


•* t 

* S|:e Dr. Cain’s Bengali Grammar for Hit* several ckangesTlierc udlicoii iu tiie latter part of Sect. I, 
“ Ou the pronji^fation of the It.'tters,” from page 4 to 10. 
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The following’ abstracts of the several chapters are inserlei in the 
margin of the French part and are evidently intended for the informution 
of the Furopean reader only, as the views of the author are more 
explicitly declared in them, than can possibly be gathered from tlie text 
either of the original or translation. 


« LIVRE 1"—CHAPITRE I'V* 

“ CoNTiENT I’exorde de tout I’ouvrage, le motif qui a engage Zoiuesi 
a le composer—Dedicace de son Livre a L«’£ltre Supreme^caractere 
du vrai gourou el ses fonolions.” 

« Cli^APITRE 

“ Qui corniest une grande Id6e de Dieu et de ses attributs et refute la 
‘‘ fausse ide,e.i^e les faux Vtdes donnent de la Divinile, abrege de la 
creation du monde.” 

I 

^ « CHAPITRE 3-".” 

“ Traite de la creation fabuleuse dcs faux Veds^ fait la refutation ; il 
traite ensuile, de la vertu et de ceux qui sont habiles et inhabiles a lire 
le VedamJ** 


« CHAPITRE 4-' " 

“ Parue du vrai Dieu et du culte qu’on doit lui rendre-en etablissant 
“ le cutle du vrai Dieu, il condamne le culte que Naraiom veut p’lOV 
“ rende a Vichno^tt, 
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« LI VRE 2**—GH A PITRE 

^aSe^cs 5 opinions (iibuleuses de la Creation; la appellee Pad- 
^ mokolpo, a^lribueeayicHNou;la2"^'a la Torlue; la 3"** au Cochon; la 
“ 4™* a Gonech; la5™* a‘l^ Deesse Biroza; ensuite il parle de la 2"^* Crea- 
“ tion, attribuee a la Torlue, du Deluge, de la Metamorphose, de L’Etre 
Supreme en Torlue, de la Creation d’uiie fille avec laquelle la Torlue 
“ se marie, des 3 mondes qui naisseift diacuu d’un Oeuf qiie la fille 
“ produit au bout d’uii nnllion d’ans—du P' sortit le Chouargam un 
“ million d’anne'es apres sortit la Terre, du 2"'* Oeuf, &c, elle crea dans 


“ le Chouargam, Kachiopo el Odite qui eureut poqr cnfans Bamon, Indro, 
« Coubero, les Geaiits, de Bamon est la caste des Brames, d’Indro celle 
des Roys, de Coubero celle des Marchants, and des Geants celle des 
“ Choudras.” j 




« ClIAPITRE 2-*.” 

Renfeome la refutation du precedent—belle Ide'e de Dieu tirt'e du 
“ vrai Vedain, 


« ClIAPITRE S-*.” 

“ CoNTiENT la continuation de la Melamorpliose de L’Etre Supreme en 
^ “ Tortue, U renfermelesysteme des Metamorphoses tolales el parliales, e’est 
“ a dire qui renfermenl toule la divinile; sysleine qu’on trouvera bien 
«^develoj)pd dans UOdorbo Bedo ou 4”' Fed, Liv. qui cn parle ex pro- 
. « reftilation dece systeme—^beau caraclerc du vrai dieu. Zoimeni 

ebapitre Naraion aifl^ur du Fed, remarque 

essenti^fil'.” 



Avcovur QF A DiwiPYKav-^p h 


la 


<« UVRB 3^—OIlAPfTaB I*'.” • 

CoNTiENT la Crealipn attirib.ue"e au Cocbon, p’aaj; BaAMisjLA. jtu -u'j^tre 

/ 

Supreme, sous le nom de C^ia qui se metamarplio.sa eu/i^ochon; el 
« Parvati sa famme en Truye pour relircr^-^t spuleui? la Terre, 
“ description du Lieu qu’ habilait Chib.”’ 

« CHAPITRE 

CoNTiENT la refuiaitun du precedent,” 

« CIIAPTHE 3 “.’‘ 

“ CoNTiENT la description de la crealion que fit Ic Dieu Cochon, le 

fond du sysleme de cetle creauou se trouve dans le corps du vrai 

“ Kzour Fed,” . 

« 


« LIVRE 3--CnAPITRE 4-".” 

Est la refutation du precedent.” 

« LIVRE 4-—CHAPITRE I*'.” 

“ CoNTiENT le manage de Chib L’Etre Supreme la naissance de son 
“ fils Gonrch, la perte de sa tete, a la quelle Chib subslitua celle d’un 
‘‘ elephant el le commencement de la creation attdbue’e a Gonech.’* 

CHAPITRE v*r 

“ Est la refutation des fables du precsedenl.” 


CHA^^irRcJ S’"*," 

“ Parle de la manic’e dont Gonech fit Ics 3 mondes avec'iv’' 3 yeiL^L 
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le Cliouargani^ de oelui du Milieu, la Terre; dii le 


PAfiilam^il^crca les 3 OounaloKs^* il {ila^a la Chotat^unam dsns- le 

ChouargamOle Rozoipounam sur la Terre ct le Toino Gouivam dans 

'» 

“ le Patalam ensuile il faitia description du Patalam qu’il parlage eii 7 
** parties comme il a parlagi^ ce devani dans les livres precedents, la 
Terre cn 7 Isles, il afsigne le i.< in, la figure, et les nia’urs des 
“ habilans de chacune cle ccs parlies—ce chajiitre finit par deux opinions 
8ur la nature de I’ame les uns veulent qu’elle soil immortelle, sans 
principe el siijette aux G{>unalous at qu’elle se reuniiise et s’idenlifie 
“ avec Dieu eii teins du Deluge, c’esl a dire a la fin de chaque age; 
le aulres qu^elle suit mortelle el qu’elle ne soil par rapport a Dieu 

que ce qu’cet au soleil son image quand il se peint dan^ I’eau,” 

\ 

« CIIAPITRE 4-'.’* 

Est la refutation du precedent. Zoimehi anleur dw vrai^C/mijjka-, 
Pedant combat comme faux ie systeme qui fail Tame une en;^inalion 
de Di.^u qui va ge reunir a Dieu a la du de ebaque age; iysteme 
qu’ Onguira^ auteur <lc v;:ai Odorbo Bedu^ paroit adopter comme on 
‘‘ le pent voir au lieu.” 

PitBUVis evideuteque ie vrai Charm Vedam et Le vrai Od trbana 
” Vedam nc sont pas sorlis de la meme main et que le Drame qui les a 
^ communiques u’en est pas I’auteur.” 


■iirV "".'t' 


’JTais word^i^^tlie plural tcrmiuation of the 'Fetugu language. 

E 
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Tip 

« LiviiE e***, aiAriTiuE ir** 

r 

“ Traite de la Creation par la Deesse BmoziA et der Oounalous, 
*« ensuite vient la refutation, et ce que c^est Jl Gtounalous selon les 
« vrais V^dams, ce qu’ila en disent a donn^ occasion aux ftUiilea des faux 
“ V^da sur les Gounalous; le eliapitre fiait par enseigncr oe quHl ikut 

f 

faire pour se sauver.” 


<< CHAPITRE 

“ Developpe le aysteme de Dieu autant qu’ame universelle, il parte 
aussi des 5 £lemenls et des 5 Ceiux, ou des 5 Especes dei Bouhuns 
** apr6s la niorf, dont le plus parfiiit «ai i^ideutile avec Dteu, ce syslecne 
est biea.ikveioppet*’ 

“ cuamRs 

0 

H rIcfute Ic precedents” 

♦ . 

^t^APITMl 4P.>* 

Parle de la maniere dont Biaozo creil^ l0al-«<r€4ttlalteii--HBoiKsaIte 
** idee de Dieu, de la Loi qii’il donua au 1” liomme, de Pamour 
parfait, du ciel ou de I’eternite bien l^ureuse, ce qu’il faut faire 

i 

^ pour I’obtenir; de la nature de Dieu.et de Paine, le tout tire du 
f* vrai Vedam»** 

The following is a list of the mamiscFtpIs and a sketch of ibeir 
1 bavc reference numbered 

brought them to notice during the examination, but tlie oru^inals are not 
so distinguished). 
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No. I. 

AVopy oSlhe Ezour f^edam in French only, probably the original 

\ I 

whence the transcript s^t to France was made, as the original liiie of 
the work, ^^Josour B«fd,’^*which appears at lltc head of the first page has 
been crossed with a pen and the words ‘‘ Ezour as it stands in 

the printed book, written above it. Tiie foriner is the mode in which the 
SojMcrit name would be written and pronouncsed in the dialect of Bengal^ 
and is in. conformity with the orthography of tlie rest of Uie work; tlic 
aubstituted title approaches the pronunciation of the inhahitante of the 
South of India^ but is still incorrect, as it ought to bo written Yejitr*' 
Vedam, The contents of this manuscript appear to be exactly the same as 
Ihe printed work: as 1 had not, however, an opportunity of perusing the 
whole of the latter, I can only speak decidedly of llie foVmer part which 
is the same as the manuscripti It consists whoHy of collorjsy.^ between 
Giioumonto (Sum.\nt.\) and Bi'ach (Vva^sa) and is divided 

books, of which the 1st contains six chapters, the 2d, 3d,/6tli and 

j 

7\\i six, and the 4ih and 5Ui five each.. ^ 


No. 2/ 

This manuscript is a Quarto volume bound in black leather. It 
contains that part of the “ Zozoehi Kormo B€.do^^* which treato on the 
Satidhya, &c, the whole of the Eaumr Vedam^ as contained in the 
precedin*g manuscript, and the supplement of the Eiour Vedam, AH in 



, * noQQ h Vtjtak^ ifie AmH coaaonvC of wtutli ^ WMler cortaia convertible 
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Account of a Djscovehv or a 


* 

French only without the Sanscrit, —It is a fair copy of the FrytC^* part 
of some of the manuscripts hereafter meiUioned. 


No.'S. . • 

A SINGLE section quarto, entitled in French i “ La Ckahadu Rih et de 
“ Ezour Ferfom,” in Sflusmf and French, Many passages are un« 
translated, a corresponding blank being left i»i the French page. 
‘‘ Rik Bider C/i«fca” is the Sanstrit title. It consists of dialogues between 
“ PoieoLADo,” as the teacher, and Narodo,” as the disciple. The 
subject of tlie first is the origin of evii. NarodorI the commencement says: 

Vous avez dit en parlant de ’.a creation que Dieu crea d’abord un 
‘‘ honime qui divait donner naissauce an resle du genre liumain, ce 
‘‘ premierhomm^n’estanlqu’AiQ, il n’avait par conseqsiieoce qu’une figure 
‘‘ d’ou vi<»nt done que ceux qui sonl ucs de lui sont de diflercnles figures 

f 

“-dlou vicnt que les uns sonl vertueux lesautres pecheurs, voila qiieje ne 
“ puis c^^mprendre cette difliculte ne se trouve poii4 dans le sisieine qui 

j’ay sirivi ct que j’ay enscigne jusqu’icii” 

Tins work is divided into four dialogues, each consisting of two chapters: 
in the former Nauodo, who may be consi|jlerecl cither as Uie Indian 
Sishya^ or the Christian Neophyte^ stales the point of doctrine or tiie 
religious rite to be described, which in the latter, Poipolado, the Indian 
Guru^ or Christian priest^ confutes. The abstracts at Uie end of each 
second chapter will shew the subject of each dialogue:—is., 
“ iti risi dokino ciiakel konuo produnnio baronon, proton.ouUacho,'* 
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(Ui saoe carma pradanya yaraoam pr^haipa uUisa*) ceii- 

dere^^ltl du rik cftaUarefutatipftdasenliinenlqai faitdesogj jvres 

“ \e pnncipje, de tout Iq bien et deAoi|t,le mal que nous eprouveroa*^.” 2d 

Dial|Og;uie; “,H,i risipolliioo Uiaks? adia.tniko zo^ue kuoudonon 2 oullacjio,” 

(iti yiqlii pa^^pb^a eace adyitnajpayog^ Q’haodanan) ullasa), “ du risi 

• ^ 
obaka. i^ftitation de la, niauierp. p^ipppse dans le chapitre precedent 

“ pour paryeApr par le moyen de ^ meditation a I’elre pureineMt spirituel.” 
3d DialPgkfiJ di risi autaro pbake, boiclucbiko, secexlp baronern 3 
“ ouilacho,” (iti richi uttara iCace vais^stiaca srishli varanain 3 ullasa) 
“ durisi eUaka refutatiun de la pcuKrite et de *la creation qu’oii Ipi 
« altribue.’? 4Ui Dialogue; “ iti ri-si .puybo cbake kulponiko diano baro- 
“ nem 4 oullacbo,” (iti riclii purv^itiaco c^lpanica-dliyaija varanam 4 ul¬ 
lasa). Tile sidislance of this chapter is not stated in llie French pari, the 
Softscn't means the refutation qf the practice of meditation, p^pceedipg 
from human invenlioa, not diyitie authority* 


Tub “ S^azur Bsder Ohaha^^ like the Ezaar IVdqwi, consists of col¬ 
loquies between Choumon^po an teacher and Bi>cu tis disciple, (Sec No. 1), 
the work consists of four p irts, called bUtaro, (oistqru)^ which literally 
means a collection of word^and may be rendered a division, cliapler, or 
as.HI the French^ a dialogue; Ihe-lirst relates to the Such^dpta Stid,liana, 
the means of obtaining hafipiness by the worship of various ohjecls con- 


Ui.LT'Sa, mouos literally that which is pleasant, au/‘titorui.’ao; ", Imi uerc a dirision, chapter, 


or dialogue. 


L 

» 
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f ^ 

sacred, such lis the SirLAGtiA''MAM, &c* the second to 
of GAneVa, considered as the Supreme Being; the third relates to the 
notion that brutes possess knowledge connoisspnce”) and are capable 
of virtue and vice like human beings,* and to other points, which the 
author supposes to be connected iVith the Hindu doctrine of the trans¬ 
migration of souls; and the fourth the mythological account of the several 
Manila and Manwantaras* Like the former, each dialogue is divided into 
two parts, containing the statement of the dogma and the refutation. 

I 

This manuscript contains, also, die title “ Ckdtmo Beder Chakn^^^ but 
it is followed by one verse only, six blank leaves being left for this C/iaka^ 

which seems nev^r to have been written, 

/ 

. / 

The Ipiifd writing of thll^ maniHcript diflfere from that in wliich the 
l^cdam is written, but agrees with that of the Sdma Vi dam and 
of all the^Ddiers in which the Sanscrit and J^rench are found together. 
The Sanscrit part of all these manuscripts cohtams many alterations anrl 
variations of reading in the same hand, either inserted in tlie margin or 
interlined; these sometimes correct, sometimes alter the sense and-are 
such as an author only would make to an original work. A single ex¬ 
ample of this will perhaps be sufficient:-- 7 a line in the “ Cfiamn Bedo^^^ 
is thus written in the text—pizouclw*' kaK>c!ioti. tioktiia Ihc!io bandon^ 
“ zotipsoli” (piyusha calasha tyectwa vislia bhaudam yedi’psati) and an 
asterisk over “ piz^^Klj^’ refer^ttA.,tbe word oinrito,”^ ^b^U^ 
same meaning, in the injirgin, indicating that the author ix^ended. the 
line to be read “ oiuritofkoloshon,” &c. and this substitution agre^ with the 
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qux rgetterait im Yasa plain d'amronton pour aller 
“ a*6anivre de venain.” 


• . No. 4. 

A single' sentionr quarto, rather less than tlte preeedings entitled 

^ Odarba Bider Oliaka*^ in Sanscrit and French ootxsistsof fourdia** 

lo^es between Oraij” (ATRi).aac) “ OMam.i^ (\NQinAs)?on theseveral 

subjects, staled in. thot alistracts, appended to each and copied below* 

The translation of Uiis. work,thus commences. “ Atri: J’ay entendu de 

votre boucho UOdorho. Vtdon je voudrais bien encore ap^ende de 

V vouaqjielque'expedient facile ipouridetruire et efficer les peches. J’en 

‘‘ appris- iin. dans ce ^out dans le temps que je deiueuraW dans le bon<»uo 

“ dedian je voos en^ferai part si yous me promettez de vous meltre en 

“ colere,” Tlie words here undefUiied« occur ag^ain at the conclusion of 

the next speeclt of Atri, when the following marginal note is refeyed-^, 

il est a I’esl du Benguple^"^ this seems to corroborate the notiGii that 

* 

these wc4’l« were composed in Bengal .—Tlie titles of the several 
dialogues ip the French part are “ de I’odorbo chaka refutation du 
“ genre de peuitence proposee dans le chapitre pifecedent.”— Tlie 
penance here alluded to, sh-oilld rather be called an expiation, as it is the 
.-^rayiichittara, prescribed in l^e£)Aer»la-S^^s^ra/», for the slaugliter of a 
cow, manslaughter, &c. “ De I’ordoibo chaka refutation de la meditation 
“ qui a -pour objet et qni se termine an pronobo;’’—“ de Todorbo 
“ ch&dip refutation du genre de penitence appellee oto;”—“ de I’odorbo 
chako'Yefutdtion du rentimetU qui souti^t que o’est la Yolonte qui est 
““ pnrifie e,»^au genre de penitence proposee pour cela,”—At the end of 
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Ac»«mnp 6P A 


tb© manusoriipt, thi« remaiic is- fiDunds ** ce liv^ et cntr#- l^i liodA 

les PoMroiYwdw* c’est leur rituel.’* * ' . * 


No, 5 . .. ^ 


This “ ChmnA noticed at the conmieneeiiifiiit ©f thkr pajieri 

is On two sections foolscap and is endoised *** Giairui fVdam, P* cajer’^ 
^Cahier), Besides this, there are other'portions of this Veda^ indorsed 
severally, ** Du Ghaiftw, Vedon^ 3t** cajer** i^ one section premief 
cayerde la sopploment du Ckama Vedam^'.(m S^rmriti, ^^ Chamo Beder 
«' Oupo Wd}^) in one scolioii: « 3^ 4«* et 5^ oajer de supplement, dn 
Chamo Vedam^^ in four sections. tThe first -of these is in h\ench only, 
the others in Fneuch and Sewacnt. The first oon8i.sts of dialotmes be- 


tween ZfOiME/n and Naraiov, respecting the FftnohuHs^o/i and tlie 
aslrolo^(!SI notions of the Hindm^ <Hhich it professes^ to refute. The’ 
8 e\^\al^sectioiis of the second,'also, consist of dialogues between,the 
same but with a change of character, for here N araiox is made 

the teacher and Zoiime.vi the disciple. The translation of that ihdor'-ed 
“ premier cajer,” commences thus: « Zoimbni endianie dela beaute du 
Vedaui qiril vonail d’entendre et charing tout a la, fois de veritds (jui y 
“ sont coriti'nees y prit gout et dans Peri^'pressement d’en apprendre 
(I’.ivantage v’adresse cle nouveau a/^AHAioN et liii dit contiiiiiez 
“ seigneur a m'instruire de Id nature du premier etre et a me deveK^per 


* TtiiiH word hu'ilie iiioMiatbe ia«fi:utiiK$ tennui^tian of Tdjtgu 


pru'bt. 
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ses g’V'jndeurs.” The general subject is explained by this exUact, 
The third section is the same in form as Ilje preceding:—the Sanscrii 
abstract of the first cjiapler of that indorsed S""'" Cajer,” is iti 
“ Chvmo Otfjxi Bide adia, prokrite Duroa abotaro kotono pollabon ” (ili 
Sdma Upa Vcde adya PracrttiDuKViA avalara cat.hana pallavam), 'which 
may be rendered, the section of the Sawa Vpa Vcdam^ containing the ac- 
coutit of the Aratdrams of the goddess Durga, considered a.s primaeval 
nature; the whole relates tollieseveral Pracritis a.m\ Aoatdrams, detailed 
by “ ZoiMENi,” and refuted by ‘^Naraion;” the abstract of the last 
chapter ends with a speech of Naraion’s, in answer to an account given 
by ZoiMENi, of the four-faced Brahma', of which the following is the 
commencement: “ J’ay enlendu lout ce que tu viens de dire au sujet de 
“ Bra MM A aquatre visages, tout cela est une pure fiction, un pure mensonge 
ecoute moi je vay I’en covaincre;”—^and it concludes by denying* the 
divinity of Brahma', and asserting him to have been a man in all respects 
resemblincr other human beings^ « 


Connected with the last mentioned manuscripts is a single section, 
containing clulached passages in French and Sanscrit, with many 
alterations and corrections it appears to consist of original notes to 
facilitate the composiUon of the several parts of Uicse works. 


▼ 


* A.N'NKtracl is hereafter gWea from this part of this manuscript, as a sjx’dmen of the I'lench 
translatiou. 


G 
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No. 6. 

. >■ 

The next manuscript to be noticed is one apparently older than any ) et 
mentioned, though written in the same hand: it is on foolscap, bound in 
parchment and is much stained and worm-eaten: there is no general title, 
but the first leaf of the French is headed, “ Du SandiOy” and the abstract 
after one of the books mentioned is “ De Zozoclii Korrno Bcda^ des actions 
“ propres des Bratnes, refutation du sandia de midi.”—professes, there¬ 
fore, to be the Carmacdnd'am of the Yejur Veda, containing a refuta¬ 
tion of the ceremonies observed in performing the Sandjnja at noon. 
This work contains an account of all the Brahminical ceremonies, as 
prescribed in the SmrUis and what the author calls, the o( 

each; the interlocutors are, as in Ihfe other Ezoitr Vedam, “ Buen,-* 
who gives the detail of the several ceremonies, and “ Ciioumonto,” Who 
refutes them.—Each book or chapter, as in most of the other manuscripts,. 
is fcgU'iarly divided into two parts, as here indicated; the account of^the 
, ceremodies ajid the refutation of them. The following is an extract from 
the 38*** book; “38 Livre, du Zozochi Kormo Be do de la maniere de 
“ donner la vie aux idoies et de les animei being the commencement of 

the second part or refulalton* Tii viens de me faire part des 

“ grandes ceremonies qui sert a aninier un i/talue et alui donner ia vie, 
“ tu a dit d’abord que les Ckuuires m pfuvent point faire celte ceremonie 
“ et qu’ils doivent appeller im Bramc pour la faire en leurs noms. Dieu 

i 

“ a ci ee les quatres castes pour pratiquer la vertu si e’est ^donc un act 
du vertu de faire paveille chose pour quoi en sont ils exclus 
!a^t book, “43 livre,’’ of this wur)i ends thus; “DuZoaoc/it Kermo^ 
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“ Be do refutation de ce q»ii a estc dit au sujel des epreuves^’—“ iti 
“ Zqz» Kor, Bed* noro krite porikia barono bibeko—12 livre.’* 

‘4 Fin de L^Ezour V<fdam,^^ 

Jesus. * • Maria.. Jo!>ei*h,” 

No. r. 

Tile manuscript next to be noticed is in large quarto or small foliOj 
bound in parchment:—it is written in the same hand as the rest, but 
fairer and lias fewer correchonsj—it is less damaged and apparently not 
80 (»ld as the one last’’ noticed ——On the back ot the first leaf, the title is 
thus written: “ T’ Liv: Utk Kedam,”* and the translatkm is headed 
lii/t Btder Qupo Bed.” This manuscript which is probably the 
largest of the whole, though it does not greatly exceed some of the 
olhera, contains eight sections of nine sheets'each, or, 288 pages: 
eaph page contains about 5(> lines of sixteen syllables each', being 
the half stanza of {\i^ Jnushtnp or Vritlam, and,^ consequently, 

the whoi8 wuik consishs of 2G^128 line.s or 8,064 stanzas* At the end of 
this manuscript are two dates ca a slip of paper, on which the conclude 
ing lines of the translation Wo written, one is Annee 1732,” the other 
“ Annee 1-7S1.” This work'professes to be an Upa Veda ofthe Keda, 
* it commences as follows: '•‘'Nar ado n^etant entierement point satisfait 
de ce qu’il venait d’entendre au sujel de la creation chercha a proposer 
de/flouveau ses doutes a Poipolado et luldil: Ni J’.iy eiilendu seig- 


Tins title, which is io the Tamil language and character, is correct)y spelt, according to the 
orthography of fiiat language Iruccu Fidum. 
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neur ce que vous vencz de me due au sujet de la creation mais je ne 
suis point pleincment salisfait; ayez la bont^ d’enlendre a votre tour 
“ ce que j’en moi mcsmc rice quejV*n ay^enleiidu dire—^jc viens 
soumellre le lout a voire examen—-je ^roitvray dauH vos responses de 
quoy achever de dissiper mes erreurs,”—abstract of the first 
cbapler is: Dii Rik Opo Be do du sislcme qui donne au monde la 
“ fio^ure d’une fleur ct des grandeurs de la deesse Ta ra qui habile sur la 
“ T"' fueille a I’est.” This chapter comincuces by staling, that 
“ Durga I’etre Supreme, I’etre eternal, a pris fious le ncni de Tara une 
“ figure hiitnain et paroit soubs la figure de une femme pourque les 
“ bommes puissent plus aisement fixer eur elle leurs imaginations et leurs 
cosurs, elle qui cree qui conserve el qui detruit lout e’est elle aussi 
“ qui soubs diflferenls jaoiiis exerce la mesme puissance tlans tous les 
“ autres differentes pais. Le miuistre qu’elle Tcil choisee pour comiuu- 
“ niqvier aux bommes ses ordres et pour conserver tout ce qu’elle a cree 
“ est une oye O/ic/io,'’ fiamsa)^ blanche d’un^ grandeur exlraordi» 
“ naire qui la transporie d’un lieu a un autre avec la meme rapidite 
“ que le vent. Le principale occupation de cette oye est de celebrer 
ICvS grandeurs de la deesse et de dire iuewv'ssameut—Deepe qui avez 
“ donne Tetre a Bramma, a Roudro, a In^ro, el qui avez cree loiites 
“ clioses pour quelle fin m’avez vous cree moy mesme dignez me don- 
“ iier vos ordes el m’apprendre ma destinee,” Then the work proceeds 
in a dialogue between the goddess and “ L’Oyc,”* in which the princi- 

* The word thus tranlalwl in the oiiginat, Oncho'' Hatnsa, is cithur the swan or the phmiiitopte- 
108 ; in Southern JncUa the former is usually represented as the vehicle of ^ and of» the 

e;od(loi>k TA'uA'here mentioned (called, aRo the black Sakaswat}'), and at Cast the latter : —There are 
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paf pari is borne by the former. She instmcts her pupil in every thing 
relating to the arrangement of the universe which she thus describes: 
“ La fleur qui compose le monde repondit la deesse est elle mesme com- 
“ pose de dix feuilles je me metamorphoser sur chacune dcs ces 
“ feuilles ct y paroilre soubs ditFerents figures tu auras la mesme sort ct 
“ lu instruiras les Jiommes des different vertiis qu’ils doivent pratiqner et 
quels sont les sacrifices qu’iis doivent m’oflrir.”—^'riiea follows an 
account of the first leaf of the flower, whicli conslilules the first part of the 
diapler, which is succeeded by a refutation as in the former manus¬ 
cripts r the abstract of the last part of tiie second chapter isy Rih 
“ Opo Redo refulalion de seconds feuille et des grandeurs de Bima;” 
each of the ten leaves of the jlower of the universe and llie tea AvatdrarmS' 

of the goddess being described and refuted in a separate chapter.—^The 
title of the second division of this work is the “ Rik Cormo Redo it is 
nehrly the same in form and substance as the “ Zozoche Kormo Btdo ;^^ 
each chapter is divid^W, as in this work into a statement of the cere« 
moniesand a refutation of them; it treats, first, on the several modes of 
performing penances or expiations des penitencesr pour les peches”), 
of daily ceremonies desbclions jounalieres”); the morning, noon nud 



three distinctions of IJamttu^ the Ruja-JIatnsa, wtlfc a milk, white body wd deep red bsak and kg?, 
this is the |tha micopteros or Hamingo: the Mallicaaha-ltiimsa^ with brownish beak and legs, and 
the Dfhuriardsf'^ra-Uumsaf witli tllack beak audlegt, t>>a iitt n* is the European swwi, the former a 
vaiiety. —The {jait of an obigant woman is compared by the Hindu poets to ihe proud bearing V the 
swan in the nater; Sunnlu.it, mabiug % mistake similar to that in the text, translates a p4S‘'a^ iu 
Which this allusion octms in words to the follow purport; her gait resembled that of the CrWr. 
Dthej writers hfre I’alleuinto the same error. ^ 


n 
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evcuin^r, sandju/a: the fesUvals observed iii the eeveral months of this 
year, &c. itc. 


No. 8. 

In five sections placed under the same cover as the foregoing, but not 
bclvonging to il, being written less closely and on older paper, is found 
another part of the Zazochi Kormo Jiedo —^il is defective at the 
commencement and ends with the fifth book, ‘‘ 5 Livre.” Tiie abstract 
at the end of the first chapter il conlain.s is—“ Du Zozocho Kormo 
“ Redo^ refutation de ce qiie se pratique dans le mois achino el en parlicu- 
lier du sacrifice de Durgua.” Il treats of the various sacrifices and 
offerings to Durga, Cali, &o. &c. 


Having afforded a general view of the contents /f these manuscripts, 
I shall add a few conjectures, very imperfect certainly, as to their origin, 
and some remarks on the mode in which the forgery has been executed.— 
There prevails among the more respectable ii/live Christians of Pondi¬ 
cherry an opinion, on what authority foundid I know not, that these 
books were written by Robertos de Noeilirus:* this personage, of the 
Society ofjesus^ and the founder of the Madura mi.sfiion, long the most 
flourishing of any that ever existed in Induir, is well known both to 
# 

1 ‘ * 

n ■ ir.u iT', DF. NoBii.iBcrs or Ron^nTor. NoyiLis, a nf?T rplaCvn of ho holmcss MAiirff.i.r. thr Tf. 

aud the iu';ilic ',v of Cardinal BiillArmi,'*) founded the MaiUnt loh ^ion about thr year Sec note 
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iis and Chektiam^ under Uie Sanscrit title of Tatwa-bodha Swami, 
as me author ofjnany, excellent works in Tamils ou polemical theology. 
*Tn one of llieae, Ihe w<4?i^la-m>artya-m‘cecflwi, he combats the opinions of 
tfie various JfiidiaM sects on ihc’liature of the soul, and exposes lue fables 
wilh xvhich the Pardnas abound, relative to the slate of future exislene;, 
and in an other, Panerjenma A'eshepa^ he confutes the doctrine of the 
metempsychosis. Both these works, in style and substance greatly reseni- 
ble the controversial part of the Pseudo-Vedas ; but these are open 
attacks on what the author considered false doctrines and superstitions 
and iio attempt is m.ade to veil their manifest tendency, or to insinuate tlic 
teuf'ts they maintain, imiter a borrowed name or in an ambiguous fonn. 
Tiic style adopted liy IlouEiiTrs m: Nobilibus is remarkable for a 
profuse intermixture of Sanscrit lenus; these to express doctrinal notions,* 

'"X 

arnicabslraet ideas, lie compemuds and reconipounds WTlh a iacilily e-f 
invehlion, that indicates an inliinale knowledge of the language wlicnee 
they are derived, and llkere can be no doubt, therefore, that he was fully 
onalified to be the author of those wTitings. If this should he the fact, 
conbdering the high character be bears among all acquainted with his 


conudenng the high character iie bears among ail acquainted with Ins 
name and the nature of his k|own works, lam inclined to attribute to 
h^m liie composition only, nol^ the forgery, of the Pi'cwdo-F<t c/us.i" It 


I am inclined to attribute to 


* lit'first in Tumil the pnM'va of thv C'Kt/luiliv rhuicli as usftJ by tlif' Christians in the 

fnuth of India, aiid^all terms employed ity theni to «’oivv(;y (»l,‘as pendiar to the Christian faith are derived 
from him; tin') art* found in lihsciii’s Ta.nil-Latin under reference hi his authority. X 

T See note A. Tlu' passage ipiotctl from wa'- pointed ('u< (o me aft' r Kii ' nap-T «as n’niteV 

Whirh fci juHter, thejrliarader lloni.iirLTS nr. Xobii.ji'.ms bcar“ in indkt for proltiiy ri that ht; app^as^ 
to have tditained in Kurape lot fr.iud, is not f.r im- to dc‘t« rnuii(. 1 sUall c iiy reit.aiiv, tiiat si *va? ’('i i' 
Uto J’.i*luou u-r r.-i-'h flnr.i v. liters to rahimniatc ihuntamiiiatcly the J.sii-ts. ' 



32 


Account op a Discovery op a 


is not improbable that the substance of them as they now exist is frbm 
his pen, and that they consisted originally, like his works in Tamiljl of 
detached treatises on various controversial points, and that some other 
hand has since arranged them in their pi^Sent form, imposed on thenr 
a false title, transcribed them into the Homan character and translated' 
them into French, To effect this would have been easy and would have 
required comparatively but little knowledge of the Sanscrit: the dissertations 
were probably divided by their author, as they now stand, into a state¬ 
ment of the points in controversy and a refutation of them; all that was 
necessary, therefore, w^as to prefix the prosaic introductions and to add 
the final abstracts containing the title given them, and thev received at 
once the form they now hear, Tiiis supposition appears sufficient to 
account, for every appearance which they exhibit; it explains why the 
Sanscrit does not appear in its appropriate character and orthography, 
in which it is difficult to suppose it wa» not origirally written by*the 
, author, and iUalso, explains (what I shall proceed/to demonstrate), why 
the translation is not always a faithful, ycrsiua.of the original 


The Sanscrit scholar will readily perceive, /!hat the whole of the French 

I 

translation of the extract from the Ghatm is loose and defecUve, 

and this wdlJ, also, appear by a comparison of it with the English 
translation. In the 5th line of tlie iiwocalion one of the epithets applied 
to the deity Okiorum (Aesharamy^ is rendered in the French’ Vne 
/syllable compose son noni,^’^ a versiou for which there is no foundalivin 
\/h*atever; Aeshard H is true, as a noun substantive in the feminine gei/der, 
Khrnifies a kltcr, but Acskara^d^am, as a noun of quality, and an epithet 

*^ 7 *^** * * 

j/»mUed to the deity means, the uidestructible^ the infinite. The rest of the 
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vci^ton ol lliis extract to the end cf the invocation, bears but little resem- 
blimce to the original, as a comparison of the two last lines with tiie 

translation will suuicieiitly demonstrate. 

• ^ « 

X^aresa jmrau^dnandqL var and gala vataala, 

O high Lord! O pre-eiuineiitly happy, O merciful to those taking 
refuge with lliee! 

II tst heureiix el beureiix par lui mesme, il esl eiifm Ic conible de 
“ loutes perfections et an dessus de loules ims connoissances.” 


s 


TrdJii ma m. carvun mndhu muefiddnamaatulc. 

Deliver me, () sea of merc\ ! for the sake t)f beatitude reverence to thee! 
“ C‘esl an qui a p<»ur eeux qui renvoqueiil la lendressc d'un 

“ vrav quej-offie mes adorations el mes hommages.’* 


Though the turn ^iven to the la<l may be conformable to French 
taste, il is scarcely possible that the translation of lliesc verses coidd have 
proceeded from the pen of'^lie author of the original.—The conclucliug 
sente nce of this part of i!ie tllaTi<-]ati()n “ Ft Fest par la queje corir.ir ;ci 
^ /f 6<r, is entirely 'vanllng in the Sanffcrit. 


This (Comparison, hov.'ever, though the selection of llio pasengo on 
which il is founded w'as entirely fortuitous, cerlaioly adhrds a less f.i'Vr- 
ahle idea f»f \h? manner in vdiich the translation is executed, then V 
general it deserves: I subjoai, therefore, an extract from the ““ Chnmj 

T 
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“ Ottpa JJcvo,’* correcting llie orthography of the Sanscrit and adijlihg 
an interli^c•d literal Iranslaliou in English* ^ 

Brahmana iswara nilyum ii'dvaldraschh niscliayah. 

IjRAiniA is not the eternal God and certainly not an incarualicn 
of him. 


Na srlshti tasya jagalah cevalam nararupacah. 

Nor is he the creator of the world, he is merely a human being. 


Yalhd tumm cha lathd sahi vistslia ndsil. cinchana. 

And as thou art, so is he, there is no difference whatsoever 


Srishtin ndsampdlanantu criyati* sa swayam-prabfuJil\ ^ 

Creation, destruction and preservation, these cause<^ he, the'S'eIf-ruling 
Lord. ^ 


Tasy^dcatara nasty eva. gunddisparsyanmr lathd,. 

*1 o him there is no incarnation, nor the corAact of quality and the rest. 


T\a vivaham. stnyoh swargam caddeluf. ap' iiuhjaiild. 

Nor are marriage, women or a peculiar heaven in any way known 


him. 


ouglil, to preserve the sense exaefb-, (e- be Ca/ofi, 
KyM(>>crv»- tUemftre, Citrufr, the iiicdiil f<5nn of Crif, Do; 
th^i lute, nude tu govern (he accusativrs in (he sentence. 





in the activtor Curaifat\ the causa\ or, 
Crnjali is (he passive form and incomxijv. 



Modern Twitation of the Veda-, dc. 

hhrdntim paretyajxja Brahma drddhanam cunt, 
^Jriierefore, quilling delusion, do reverence lo the Supreme. 

Anijii sc cam swapjia iuhjam catliam tasmin ratincharef.. 
All the rest wa dream, why j lace afTeclion on it? 


“ Le Bramvi'a a «qiiarlre‘^ visages uVsl certainement pas le premier 
etre, il n’en esl point une incarnation, ce n’est point Ini qui a cref 

ft 

tout oc qnc nous voyons; ii n’est qii’iin liomme, dun homme cornmc toy 
“ et eiitiv lui ct toy il no a. nulle difro-ence. C’cst Ic premier etre qui 
sen! a eree teiutcs choses lui <p;; les conserve et les detruit a Sv">n 
“ gre nvais cel estre ne s'est point cncarnc C{»nuue tu \c dis; il nc R'’esl 
\ point inn aux pmnalou; il ida Jamais cu de commerce avee les femmes, 

f 

uite dc dire et dc Ic penser qiiittez d(nic lout ce qui 

n’est quo prestigc\t mensonge pour iic t’altacher que lui."’ f- 


In the former part of this version the sense of the orginal is preserved 
with sirTK-ienl exactitude, Vut that of t!ic three last lines is greatly ol)- 
acMire*!. C’omparing this with tlie former extract, a generally correct 
wertiftn mav be formed of tlie moch' in whicli the. w’hole translation is 
executed, and, notwith'^landing the identity I have noticed between the 


* Not in the oriemal. ^ 

+ Tfie whiile iicrtpo of thv^e \»niinj»h mf.y hr 'tia rri'.ii fuin this e\tiai’!; .iif itioii i# cridnitly w.s 
destroy th,' exiitiiii; b Vitd, wiiltn jt re!!;ar(aiig '.inis.'.uu'.nces or c.iviii!; \\lir tiu;r .1 bia;.h be siiltsiituied iLj 
it or iiot. 'J’o tbr^loctrinc hen; tau;^h<, ;is pn imi-itovv to :is>s(t in cf «ie.-ni, v.ol.iii'w!, t;m U. «'b;ectei* 
but, utler l.)':. ii.ts siineidea 10 ejuniii.'ii.. . pupil that ;lie tielt} i.'".; u.i. lucaniaUfl. ht>'l 

is liiTlo iikiitruct him »a the iii.'tiaio;- ol t)je t ui'istiuii lailh ? / 
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band writing, both of the Sanscrit and French, llirou^boul the inq[if?^i* 
scrijUs, for those may be eoi)ies only, llbii>k the judgement which will be 
furineci will lead to the coiwdusioji against L'.ie jirdbability of the author 
and translator of these works having been irhrc aanie person, luid tboi'gh 
the establishment of this poini, will not prove the truth of the conjecture 
I have ventured to olier on their origin, it will corroborate any circuin* 
stances which may be hereafter d;sco\eied tending to establish it. 


Tin: conclusion would he nalura!, that n. person, wdio had* acip.iircd 
such an e>i.lcnsjve coininaiid of the language as to be qualified 

to conij>;.*se tliese works, and se -h a knovvle Ige of th ' oercai niial 
uh'.crvanccs and religious tenels of the IL'ndus, a-> to enable lii.n to 
coinjiilc tlie materials of wl/ich lliey are formed, would iiave made 
hiinsell acquainted, ahu, with the fovui :u)d .subj>lance ;e wntijigs^he 
w as about to imitate, as essmilially necessary to the su/ccji-s of"i(*k'‘iorgidy ; 
on the saint! principle, indeed, how'ever differtn| llu; inoliM*, I’.iat a 
cuiijaiuii swindler iinjlales, even to the minutest sL’oke, tl?e signature v>f 
the pei> j., he intends to defraud. And, thus cimc-luding^ it niiglit cer- 
taiiiiv be e\|n ci'.'d that iha^c Jcjuilical fiirg^’sies were nearly the same 
as liar lea! IWItU'; that ihev iverc the same hi genera) arrangeni^'iiL 
hlylt* oi t.“uojj)i»s.‘lion, as \ erac -a' pro.^e, and in mailer, as far as coinpatildc 
wihi the .’ulejilidiis of t):e author: in none ol these, liovvever^ do they 
bi ar to till! writing-, the htle of winch ‘dn-y assume, ti.>c baosI d’stiiijt 
ii'sfonb lance. 


contents of the several It:das and their general character are 
e:vpiai..ed by Mr. CoLCRiiooi.r., in hi* Disserlatiou ** on tne i''eUus 
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‘‘'^o^acred Writings of Ihe Hindus^'* i« llie eig^hth vo'uiijc of 

^i^^ liesearches, and the veil i:i which ignorance had sliroudeil Ih ‘^e 

wi‘ii:ngs has, therefore, hecn removed. More recently, translation*; of 

iT ^ 

parts of them iiave ii' en luade;^ but mucli reuiaius still to be kiiowi., 
and the following o’oservaUous on their arrangement, substauc:, anci 
style of composifeion, if not possessing the reconiniondaliori ol complete 
rtoveity, mav perhar>s he (ouikI to afford soine addition to tlie knowledge 
we possess <1(1 a subj^'ci, ivlibh, until lalely, wa^; involved in iinpenctrabie 

obscnritv: they are lieic inlnriuced lo prove the assertion made in the 

# 

preceding paragrapli and to shew that in lliese particulars, the Paendo* 
Vt das. (.liffer, foio cefc.’: , from Ufc genuine Ve'das^ 


Tnr four Veda^, inelu.liaa; llie AtViarvana. under that liUc, are each 
fOTfimO’.dy divided ir/o two parts: ti»e Purvi^cdndam^ the an**r-if*v 
rh.i,siorj, ahs^ l Car/aa-caudom, the division on works; and the 
Viiavu-cuiidam^ l\je po lerior division, also, called the Jnyuua or 
Brahfna-‘randani^ division on knowledge or on Gob. The fcuir.f i 
relates to nligwvs appoints sacrifices and other ceremonit-, and 

prescribes the mode in Nvhich lliey are lo be performed. The Inftej 
relates to apinlual I.'nmrletige, leaches the being and nature of the ji'hI- 
-•iiffad, of the soil!, iSLc. The substance of each of these great. divi''’.n!s is 
technically arriin^ed under tlnVeheavist First, VidlU; Precepts^ teaching 
in the 7h<rra-ett7in‘.7;M the fruit to be expected from every rile, as 


* The ti' i'n> irrshuf, »i(h a ('ariialion. i;- lo 1).- CvRi.v'.i l^nitnin.ir, aiid V 

l>f 4ln' I. I i''Kit aft* l S‘.N; AKA Clti. K i A S CAIUlUtlltdry j KJ. i UCCU tUtltlct Ily \»,A M 

IW'' aLLN illltl -.iS^ t * h 

K 
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OF A 


fr'ivar^a-^co »;/ 


rh aL'ir'fihUnnuu c.".- ; :r V* desires toohlain thi Lvd» 

ven <fihc i^ifcr.jr d.dtics, !r!. h> n •> rfn;}i (hr snrrhicc, called J “vM ^ 
tuma, and in Ihc VlUira-ciuid.'. i, Mi- ;r olylain.ililc Ihnni^h mcdll‘a- 

iion, by which the dov.r a;.;oi>N-iiu.- . h> .. Irne Kiiowled-e ol Gun, 

llie nature c'f llie su\.l, e.e, ai ?*.<»(' iitaiunaai jun’tjcff lie 

U'ho desires etcniul bcalifituc inu.d 'iiitdrr.'-l{iiid tiic r.aturc oj sj)nii, 
Seeondlv, iMuntranc, in Ine Fdyi\t-CL.nd(ii!tj till- term includes Pnif/rrs 
and lltfni 7 <Sy addressed to variciis di'k ie.-* a^nd unpointed to be U'^eti at 
sacrifices and other relio-ious rites, as lluil lonnd i)oln hi l!ie lly and 
\'( jisr Vtxlcf^ aiul used ni the p(M't )nnanc*e <»r Ih nnu.n^ or «.!:ii^ otiLition 
of fire, beginning y!r;ni ris iCiJiruic^ hi-. J tre irLa droomrst O't 
irorUl^ fie. In tl;e t'^/n/Yz-ca/uihon it i-^ appllrd b -!h to//;/•»?,7.v and 8e/< .'/ni 
Addresses to the Supneine P»eiiig and fUdactix I'..-pLrudiors oi Ili^’latiirc 
and attributes, as that part of XhcTuil 'n'iidoporyhai'^ In'giiming B, uhnin 
vijuifiliiam anantain sahjani^ iSA\ I'lie Supivnie is 

, ‘f - * 

injiiiift/^ trulh, &c. Tfiirdly, ll. ^ this /.enn, as'^iippiied to 

the Purva-cai(dam^ embraces Ivv .> distinct tlkinirs^.—it isgiveiitoPrc- 
Cfjjfs declaring the moc> ill winch iehg'-ous riles are to be performed, 
tlms: Yed-yannd hrii (i^n'^auasiaaiiiju t yfjiiyd f.dsyct^ If the he lak~ 
en lip u'hoi Uie suit hcis set^ the saerijlcc pchiskes; or it i ms 

with die or narratives iomul in this portion of the f eioO);;* jsx, 

the Lillura-ctindarii^ it is also synonymous with the Itihasu and is ep- 
plied to precepts teaching how a knowledge of the Supreme lining, the 
natiye of the so\d, &.c, may be obtained, of vvhicd> the folIowirVg sen'.cnecs 


f u'-niham and />' rr'tn-r.f'in. u-' fo'Jcttr.-.' ttmu, fuv'’a njonirig (tiften-nf from 

’.’I :iS‘ «'\pl:mietl i*i t'lL- -mi' iiotf. 
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frory| Oie Taillriifttinmishat are i:i'Iaiieps, Yavad b,he das tOLdaii'tiavCd.i. 
In\iiiiiuch as he adriits a (l/Jj'creiicc (baiwtm universal and indivitlual 

spnit) insomuch is hn ignorant N^dcharyam amii>asadija Brahma^ 

. ^ # 

vedti. The Snin erne cauiwl be known without obtaining a leather» 


It follow^: front what lias b:*eii said, that the whole treat's; ou f.w;* 
siihjccls ordy, religion and devotion: by I'cligion 1 intend all that 
Tclaten to external wi^rship; by devotion all that relates to inlcnial con- 
Viciitm. The ideas coiuTved bv t!ie words I have thus rendered, G/e- 

mf V 

'ma.iL luKlJjiydiuiiu^ corre-'jiond nearly with cur tlioolo^'ical tenns: tC‘>rI:s 
and the first literally means work, act, and deed; the second kn 

ledey'; Imt v/ithout k'.owledirc true failli cannot exist, and from faitii 
devi'.tjon iivmediritely j>»pf C(!d'i. The'^ub'^tiince of the I ala, as divided 

••i|lo!\to jv.r. iionsd I''.-' • ' •■(> 'v»ctivply on siib'ie *ts, ns iv thus be 

* > 

■''ec'-dlulaled r *1*.: iVwC a. > i >:n >».i rcierion^ nre contained pre- 

* . ^ i 

cepCs Icao/uip: llu (‘Lx.i.ni i " tVo.o .:.d rites. I.ac prayers to 

be addressed to the N ations deiiM '-i ])re'':d’ 'j over tncui,*an(l precepts 
leaching the mode in wliich tliey an^ to be performed i—in the posterior 
poilion, on devotion, ar3\>i*ntahied pre.cejxs teiiv hing' the merit obtain¬ 
able by devotion, addresses direct to the deity and explanations ol‘ lu?. 
njiture and allribulcs, and precepts, teaching how a knowledge of him 


* Till' i-oiisistiiig chitflv of In intis, is nften trinifd A/hh/. tfv; j^fiifrai!)', and <>o 

roii‘,idi‘! 'is of the of tlio four ft'i/m',• to I'j. n Fi’i/rf is attiii lii*J a number of 

iirid (llstiiiguishfd bv a. variety of till* s; t!\'*wi‘-uli boily of these, caUcil, 
Colleelively, Z/< ti/iwirt/itm, constitute the Uttarti-cumlain, ' 

! 'I'hrsi' !is Mr.^(h):.f.nRooKK has dearly shewn, resolve llicmbelvi". 'ii'd* I'/i' -: i'*" • •tu and the snrX 
will ultini ilely into o.te, tlie Supienie Siiirit. * 
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is to be obtained:—Ihrougbout both portions are scattered narraU'-^es o£ 
greater or less length, iu the former generally, describing the origin* of 
the rile, and in the latter often illustrating the power^ of devotiou by 
llic example of some renowned devotee* 

This slight indication of the contents of the real Vedas must mamfest, 
lhat in substance ihe Pseudo^Vffdas hvn\' in general no resemblance to' 
them. The address ascribed to Jaimini by which the “• Chamo^l edo^'* 
opens is indeed nearly similar to a ISIantram ol the Uttara-ciindcra 
and many if not all the epithets tlierein apfdied to Ihe Supreme Being 
are to be found both in the Veaas and Funinas^ from the latto of which 
they were borrowed. AVilh the commcticemcnt, however, all lesem- 
blanccends; ihe contents of this tTS detailed in tho ab¬ 

stracts of the several chapters, cannot be referred to any portion of 

real Veda; they are neilher Vidhi^ Mantram^ nor/B^hmanamf 

i w 

belong not cither to the Purua or Uliara^edndam/ 

t 

The distinctions chiefly to be noticed in the Qrrans;emcnl of the 
hedao'are those called Sam/htd and Sdcfitf: These terms, as usually 
applied, are neai’y synonymous, both meaning an edition of the w’hole 
Ol a cciTain. portion of one of the Vedas: thus that edition (ff'4lie 
Cr'ishta Ytjush^ cnWedTailinyd may'be denominated Taitiriya'-Sam.^ 

__ ■ - -— - ' ttt 

* Tlu- story of IlAKis-r.nAKOA, iu overv respect, except it’s Indian character, tfcie sanjo as (Viat trt 
^oB, which is told at length in Oie J^uuivai, and has been uraniali/ed in AV/r.Aicr/t and iiiosi i»f the 
''•pokeii idUgiagcS, is founded ou an Ifaku sa of the IV <ila. So is tin. fable ef (!.<• VA/.y/ so well 
I li.no\> II to tlie Tamil scholar, by the beautiful paraphrase of it by the prince Auivi H t ua i>i tr a, 
cutitled ht^’tzhdum. 
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hif^'OY Taitiriya-S'dcjid, fact, those Icrtns ire in Itu-n o, .> 

viM v tl»fil*reiiL and |*roperly Vt.esciibe very Uilicreiit Ihings. 

The terra Sac/t.'i", literally means a branchy and is applied to the 

seveial branches ol the same ori^’inal, wherein, as in our ediiiuns of 

• ^ 
l)ot‘k-, anv new mailer is inlroflucecl; for example the Adhdnam^ or 

rites otiserved in phicinj*- the sacrificial fires previously to the performance 

<if anv s:u*rih.T. are staled in the PamcT/a-Saryia of theCV/i/ma Ytjuah^ 

and not in iise Ta:lirfj/it~Sdc ku^ t’oe former conlaimn^’ besides many 

parlijuhtfs in whivli the filler is deheiont. Or kX*Sdckd^ is a separale 

liac t ;i hit !!;»• lo soau’ t».if1icuiar rite; thus in ihe Sachas of this I c'ua^ 

t!i< Astvainc c ltd conlaius tlie ('.eremouies to housed al a sacrihee 

of.i liorso; the Cat/La-Suchu, tho*>e called CknyanaiR^ jir:fonne.i, when 

toe iieartlis a;e nreparei! for 'lie saciilieial (ires iiv pavino Iiomu n sih 

hiihes; ;;,ad *<1 k' At ainju-^jAC Jid^ liioso prescribed ibr hie Ariitij-^ 

t'viucam^ uliereiii siba!l eariheii {lols are used instead of inne-'.h nes- 

il coiiian.s, aho, tin? nilas for hMo'iia.^- llie Veda and to it is appended 

all the I'paii.'sliuta^ appiVj^iniiiir fo the CVi.ihfa-l' Jiiah, which eoileclivei) 

cuiisliiule the Ultura-vdtiuain of this J'cda. 


(Ihe ]>:isl p'.uliciple deijvcd from Sandhd tlie dl; horn:*- tiere 
chan|rc(r hy special ni!e for h before the formative afhx Ciapraiyo/ain,} 
signifies literally co..;/b.''a:*ri, and i-. apjiiied technically lo the arrangement 
of the text of the Fe.b/, inti.'short seidcnces, reg^ulalcd, uhen the sl^le 
is verse, by the species of ver.se, and when jirose, hy ti>e subject —ISO'^- 
whether the same portion of the Veda has been diircrcnlly arranged Irj 
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diiferciat persons, or whether U is subject to one unvarying mode of 
division alnue, those who origiiially arranged*it hav« each given their 
names to the result ol tlieir labor.*': tliu'?, as *the first S'ac/id j»f tire 
Cnshna-Yeju»/i was arranged by the Taitirtydh or disciples <S ‘Faisam- 
pdi/anah, it is called tlic Tmliriyd^Samhitd^ and of the (i\'« etliiious 

ft 

or tracts, composing tlie Fetio, it the only one usually .so called, the 
others being more appropriately denombvated Sac/ta irnly, not being 
distinguished from each oilier by any peculiar arrangement of the text. 
From what has been said, it appearst., that the term Si/c/ia, regards tiic 
sub'stanceof the writing to which it is applied, and, the arrange* 
ineut of the text. 


TIfriofs the term Snmhitd^ as applied to the arrangernefii of ttie tttxt 
into dislincl .sentences, there are other minor divisions, llie most usual 

/■^ r ^ 

of which are Vadam^ the simple division of the tex/inioWwcW hi,the 
order in which they stand, and Cramnm^ the divi*'! )n and rc-conihmation 

I 

of them according to the sense.—Agnii>, the t('\t is di*-!ilhulc(l into 
divisione larger than the Samhitd. as CAwaV/'/, Kucta and Amu'dca. 

r> 7 , ^ 9 

sections, of greater or less IcngTii.^ <onsistmg or' many Samhitds', 
Adliyayn, Prasm, Prapaldca^ .containing many sections: Mandala^ 
Aaht ara^ or Padda^ divisions or hooks composed of a certain v.y'ijAwr of 
chapters. These divisions are not common to ail the Vedax; some are 
conlintMl to one only, as Ihe C/wi/ida to the Sncla-Ycjush^ and some are 

4 > 

common to two twr mor^;, as Sdetam to the Rtch^ and Atharvana and- 
^i^^J^ydya to alb 
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4.3 


With the arrangement of llie real Veda&s liore indicated, Ihc Psnulo. 
Vedas liave little \ jne^pmi lence. The manuscript No. 6, .is entitled 
^^•Zozoc/uKoniio the Canan^Vtdaoi'lhe Yejmk\ this is the only 

allusion to tUe irrand division of the Veda into two parts, and this is not 
correct, for tlie first part, is never cuilled the Carm(t’‘Veda^ hut llie Carma 
Ca/ifZa of Ih.o Veda. The Utles of the MSS. No, 5 and No. 7, are 
equally erroneous; one is called the “ Chamo Oapa Bedo” and the liik 
Oiipa /iedo,"’ confounding tlie Veda proper, with the Ans^as or depend int 
sciences necessary for the study of the Ve'da, called nl«o^ though impro- 
]i^>rly, as grammar, astr.mliny, «S:c. *Tlie lerin .S.'e7i4//a is 

no where uK(‘d; !>dchd is found in MSS. No. 3 nnJ. No. 4, wliich. 
af'e calh!<! the Stzehd of the Hich^ and this woril is als,> used 

m {le.'%ignatc the t:eyeral diaiognes they contain, the fiR’r first in the 
fo’-mer, tor instance, being called the F-ist, Wjsl, North, and SvUith 
SiTcVid,of \\\v..llijt.yedam. To tliis use of tUe worl, the authors of the 

• I ■■ j 

fov’gei:;' iKiie b.-. n jcvl by its literal meaning: tint it is never so apolie l 
in the rtal TV do, lias Vn*' already shewn by the explanation gj\fu of its 
proper signincation.—other divisions fruind in this wriiing, sneb r-s 
Vdas'i. i:iyci Visldra in No. Pallaram in No. 5, and 17;;in 
No 0 and Tji are v.ltcriy unknown to Ihc Vedn. 


\ 


Tuk form ot these Pseudo-V^das is constantly that of a dialogue 
between a teacher and his ])upil: now though instances <»f this occur. 


Tni; Vp/t Vcdcf proj'crly so calleil arc notv lost, imperfect iniilalioTi . of them only rcnuinlii/r : (her 
wvif: ih« science of pliysic; Dflmitur-yciia, tlw* science of tirms, and tlie Ga>i(lyh':rr)u 

tho science of music: these with tlie HHi H oc^ru, arc, also, called Ckatur yidya^ t)ie four sciences.' 
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both in the Manframs* and Upanishats^ I’.iey are far from frequent and 
allogellier constilute a very ninall portion <>f either ofi/the Vtdas; this 
form is however, of much more frequent occurrence in the Ptirdnams; 
tl>e BJidgaiat Gild, it is well known is, a (liah»gue between Ca'.’siiN' a and 
Arjuna; the whole of the Bhdrata indeed is similarly arranged; 
also, is the li.'i fgrto'itatn. In this, therefore, as in olliir circa insUnces, 

as will be shown, the Jesuits, unacquainted with the real arrangement 

% 

of the Vedis, liave followed the Paraiiams la whicli they had easier 
access.—The inteilocutors in these dialogues, are for Ihe Yrjar Vtda^ 
SuMANTA as teacher, \y\sx as di.-ciple; for the Rig Vddu,'f Poi- 
PA1.ADO as leacher, Na'rada as disciple; for the Atjinrvana Ved:t, Aral 
as Icacher, Angiras as disciple, and for the Sdma Veda, Jaimini and 
NA'liA^YANA, with a change of character, iirst one and then the oilier 
being leacdier and disciple. 1 1 selccling lliese cliaraclcijg^ lillle know¬ 
ledge is .strangely iuler:i:ixp;l will! ahund!i:!ee of errorto 
who compiled and arranged ihe wlnde VCda , tlie disciple of Sumanta, 
of wIiovT! he was in fact the precej>!i>r is absurd; l^is awkward inlroduc- 
tivm of the chief of luilan sages, arises pnifcsse^'/y from l!ic composilion 
of the Purn noH being, also, altiihuted to him, the Psendo^Yajur Veda 
being principally devid‘d to the refu^aliim <»f the fahles contained in 
those works, Tiie Y.jur Veda, as is well known is of two desr.i dons, 
the CMuta or black yf'jtish, originally taught by Vaisampa'yana, and 


♦ The former and UUer divij'oas uf tlni f'Jia, uuJor tlreso general titles, os explained in a former 

+ 'TiJi; iistjal arra,ngein.mt of the til!, s vi tJu* are Vejar, Sunut, Alharvofa-, I here aen- 

tk(i tii.'in ao casually uumiierad in tit.; prcoodiug a.c^iuut cfliiO MSik 
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the Sucla or while Yejish rerealeJ to YA'iNYAVALCYA by Su rya: ih- sj 
distinctions are ov'^rlookecl' by the Jesuits* 

•* 

Na^'r vni, the disciple in ihe Pseudo-Rig Veda, is actually introduced 
jin this character in the Upanishats of the real Veda, but there is ^reat 
difliculty in idenlilyin^ the other personage, Poilapauo; the original 
teacher of this Veda was Pajla, and the Jesuits may have added by 
mistake the two Iast*syllat>les to liis name; it is worthy of mdice, how¬ 
ever, that one of the Sacof the Atharmna Veda is called Paipcv- 
LAD^iiiii, from the name of its author, which they may have supposed I j 
be Paippai.ada, though in truth, it is Pippalada; no part of llie lug- 
Veda is, however, atliibnted to this sage. 

Vaiitoos parts of the Hindu scriptures are attributed to various sage.-; 
anjdng others, Ai^oiras is an interlocutor in some of the dialogues of llie 
Upanisivats, and, Ihbugh I cannot advert to any particular instance, Ath! 
may, also, be found this character; neither of these, however, are 
stated as the teacher oNjhe Atfiarvana Veda; the person who is said to 
have received it directly from Vyasa is Sumanta, as already noticed. 


' respect to the Sdma-Vedet, the forgers are more correct, Jaimi- 

Ni is considered the primitive teacher of this Veda, but who is intended 

% 

by Nara'vana, is not so clejir; they cannot mean Vishnu under that title, 
and I know of no sage of this name mentioned in the Vedas, or as bedng 
connected witil them. The change <d' character theve two personag< w 

n 
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undergo, is remarkable, but I think it may be C3^1ainGd| in fact Jaimini 
is considered by the Hindus as the founder Of what fs called the Purva 
Mimdmsicd school, who teach, that the Carman^^ tvorJcs or rites^ are the 
essential part of religion, and that the poWer of the divinijy is innately 
embodied in the words of the uncreated and eternal Vdda;’* those to 
whom these writings owe their present form, seem to have discovered this, 
probably from the information of some of their native assistants, while in 
the act of arranging their materials, and, struck 'with the absurdity of 
attifibuting to this personage doctrines so opposite to those he was known 
to have maintained, t6 have deposed him from his dignity of teacher and 
raised to it his quondam disciple. 

If the Pseudo^ViUlas differ entirely from the real in substance and 

arrangement^ the difference they exhibit in also, is not less remark* 

able. The Sdma* Ve dq is called the Metric^ and the 1 ejush, the Prti8aic<*> 

Ve'da^ but in the latter, verse is Qpcasioualiy interfnixed with the prose. 

« 

The Mantrams of the Sdma^Vdda, when used ij/ sacred riles, ure sung; 
those of the other three are chaunled, and in l^written copies, therefore, 
the accents are marked as in modern editions of Greei works, or as in 
the service books of choirs. The ll/g-Veda is wludly in verse and the 
Aifuirvana parlly in verse and partly in prose. Three species^f veree 
are generJiHy used in the VtdOy with which others are occ^ioiially, but 


* SoK£ sects of the Jews held M ith respect to the bibte, and some sects of Mahommedans now Iiold 
nitti respect to tiio Koratty nearly the same opiuioa: this particular folly does not appear to bare erer 
iufccicd any denoniiaalioa of Ckrisliuns. 
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rot freqnenlly, iiitfrni^^]. The first the Jmshtulh FrlWowi, consisiing 
( f a stanza of four lines, ^ach containing^ eight syllables, but generally 
written iTrtviro lon^hnes of sixteen, resembles in this respect, the com¬ 
mon SlocaVrtHam, wliioh, also, belongs to the Anush'tup Chlmndas; 
but, though according in outward form, they are very different in con¬ 
struction and metre. This I shall proceed particularly to demonstrate, 
for in the latter species of verse, seldom, if ever used in the Vedas, all 
the Furdnaa, the Hhdrata, Rdmdyam, and other long poems, are 
chiefly written, and in this metre, al^o, as will be presently shown, the 
whole of the Pseudo-Ve'das, a few introductory* passages and abstracts 
of chapters, which are in prose, excepted, are composed. 

The possible variation of the species of verse included under the 
term AaushHup Chhandas, or of the combination of long and short, in a 
line of eight syllables, is two hundred and fifty-six; but, as every species 
used, must end in a long syllable, and the last of every verse is, accord¬ 
ing to the rules of prhsody, common, this number is virtually reduced 
to one hundred and twenty-eight. The Sldca VriUaih,* as from the 
frequency of its use it is Specially denominated, is restricted in llie respec¬ 
tive verses to certain species of the Anush'tvp Chfiandas. The first, 
m\ «b is the same in each stanza as the third verse, may lake thirty-two 
different species, but many of‘these are of very unfrequent occurrence; 
the second, the same as llie fourth verse, can lake only ten. The species. 


• Th« fiwt term, Sl&ca^ signjj!e$ a ijunfrain in «ny measure, and Vr'iHanty vsrsc, but thus com- 
poajt!!S3) tSepiartlculAr staoza, the rulea fur which sire here stated. 
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however, which most frequently occur in the verse are those num¬ 
bered, in the general scheme of the Chhandas^ frodi s^^enteen to twenty- 

f 

two, and from twenty-five to thirty, inclusive, each which end in three 
long preceded by one short syllable; those belonging to the s,ecoud verse, 
are those numbered from eighty-one to eighty-four and from eighty-nine 
to ninety-four, inclusive, ending in a short between two long syllables, pre¬ 
ceded by a short syllable. The rule, therefore, for the composition of the 
Sloca Vrittam^ liable to such exceptions as may be caMsed by liie occasional 
appearance of the other species adnii*ii;ible into tlie first line, may thus 
be stated: the three fifst syllables of every verse arc common, excepting, 
that a long syllable must be found eitlier in the second or third place; 
the fiAh syllable in each line must be short; the three last syllables of 
the first and third verse must be long; and the second and fourth must 
conclude with a short between two long syllables. 

« 

The AniisMubh VrtUam, of the Veda, is not restricted to any species 

f 

of the Ckjtandas, but provided the iambic measury, allowing nevertheless 
of a very free intermixture of trochees, pyrrics ^d spondees, is preserved, 
may be used. It is necessary, however, that the iambic structure should 
be more carefully maintaked in tiic second and fourth, than in the first 
and third lines, and in this respect the rythm of this stanza is^iSffh- 
guished in a very marked manner from that of the Sloca Vrmam: the 
whole number of species which ends in two iambics are sixteen, ranking 
in the general scheme of the Chhandas from eighty-one*to ninety-six 
inclusive, of which four are rejected from the second line,.of the Sloca 
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Vry^am on account^ short syllables, occuriiig in the second and third 
placagjand t wo, a rfinbergd eight-five and eighty, the first consisting of a 
spondee followed^, three iambics, and the second wholly of the latter 
feet, on account of the entire prevalence in them of the iambic rhythm, 
for which reason, they are preferred in the Anushtub Vritlam of the Veda^ 
and occur in every line more frequently than any other species.* 


Of the other two* species of verse, die Trishtup Vfiltam is almost jiecu- 
liar to the Vedam being seldom found in other works, and the Gdyu- 
Iriyam is entirely so. The Trishtup stanza consists of four verses, the 
measure of which is dactylic, being formed by adding a long and two 
short syllables to any of the six species Aamhtap Chfiandas, numbered 
in the original scheme from one hundred and thirteen to one hundred 
and eighteen: other variations occasionally Occur, but the rhythm of this 
stanza is much more limited than that of tlie Anushliip or the Gaya- 
triyam. The Gdyatriyam^ so called' from the most holy of texts, the 
Gflya^n, being writU^ in this measurej is a stanza of three lines, each 
containing eight syllaC-Jes, but it is usually divided into a long line of 
sixteen and a short one of eight,, and should contain, tlierefore, twenty- 
four syllables, though frequently, as in the Gayatri itself, it falls short 

Uy*owe of this number. The, rhythm of the Gdyatr.iya does not differ 
from tlat of the Anushtub VriUtim, 



-™™-Trom what is here said; that the pretaleiit measure of the V^das is nearly the same as 

glish verse, regarding, also, the length of the line, exactly that, formerly confined to 
gl M i^ o sttg ^ M lt considered by modern poets as not unworthy of the epic muse. As the com¬ 
position of the unquestionably be referred to a very early period of antiquity, the iambic 

metre ought, probably, to be considered as the first step in the iarention of measured language. 
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_ , ^ 

The Pseudo Vedas are entirely written in l%e stanza called Sh'ca 

; F?7Wom,‘oach being divided into two lines of* sixteen syllables, bjn fol- 
lowing e^iaclly the i'ule I have given for the compogUlon of this species of 
• verse; the following extract fitrwTi the commencement of the first Bibeko 
of the ^Pik Bedo Oupa Bedoy'*'* the French translation of which has been 
already given, in whicli the commencement of each verse is marked by 
a capital letter and the inc:isurc indicated by the usual prosodial marks,* 
will tJifenjplify this. k 


‘ t 


'I 


T&rS ^ppH niahii l^urga-^Nih/a brahma sit'aniiihini, 

Lbc^nd,m —il//7rZ/ rupain ylUUklali, 

^ V 

nusvanchanischai/ain, 

. ^vam dufa supral^Besham-^ rupain VibhdriUS, 

, Ajni/&i/a (diiriitB nU^dm^Srishtudi paldnadicdm, 

^ Tatra hdmsa shrupascha—Snclu c^rna hjiuret bahu," 

Yu paesha cshBpdndd vayau-^Qdtma dgdmunam ch&rSt, 

Sd hamsas sfupdtdf dBvhn—Lutratyd sd npcLsamdijEt, 

Pkdvdti hrahmdriHrdndm^Jndrddhiam eVd slrvdsidh. 

c ^ ■ ■ ■ / 

Carandm twdm mahd dtvi-^Mdmdmdrtliu)n msdrjUha.. 




Thk rotes for the quantity of syllables in Sanscrit arc minutely the same as in Latin; when 


fore, in the following ettradts the long mark is (>!ace(l over a pure vowel, it is long by nai 
when over one preceding a doulde or compound consonant, a w 1®"$ hy posiUon. 




and 


+ This is a mistake similar to the one already nirtiecd, as Stiii/atv is tiie passlvo form of sfpraise; 
it ought to be Staatior State. In the first verse of the la' t sUussa of this quotation Faniai’s head is 
again broken; Brahmarudrdmm in the plural Is used in.s<<'ad of (he dual Brahma-rut^u. These 
errors are probably intentional, as the genuine Fl^dla is often ungrammatical; nc^.i^ howeve^in such ^ 
degree as to use the pasnve for the active voice, though the plund is often 8ubstjTl3ctriSr*Tll6’c«hial 
Aomber. 



MoDERBT lMmTI0J«:aF TMff VEDAi, &C. 5 

From this specimen i^ill be seen that according to the rule laid down, 
the fi\h place in isidi verse is short, and that in the three last places of 
the allernale'vcrMa^^ three long and a short between two long sylla¬ 
bles. That tliis is the appropriate measure of tlie Purdnams^ BJidralnm^ 
lihdgavalam, &c. thp following extract will prove: 

The first stanza^ of the Scanda Purdna in the 8ldea VrUtam^ inmie- 
dialcly following the invocation. 

CadaeJun N&rada sr^mQn^Snalujl sri. NarmatlSv^hiisJ 
Srimad dnearam ahhyurjch^^Stmdmti Hcrx^dchUnfii 
Trajan vih)(;^((^ainciwcrS-—rurd Vindhyim dh-iiriidhdrQm, 

SSmsam l/ijm sfwihari-^Jieva vdr)i parlSihci'Hdm, 

UwdiruplUi dpt ahrwdntSni—fylSvarcna chiir^nachd, 

Swdbhicln/5/iudrljih’dejh^dm—Uckchnir vdsumdthn iinSm, 
rdadlais fals—AsDruiH sdcahaniiam, 

Tdldis tamdlais hJntdtdis-^Sdlais sSrvdtra sdlitdm. 

V 

The first stanzas in &ldca VrUtam of the Bhdratam, 

Sdmdmndm* dh h^dgdchchdt—Brdhmarsliin sum’s/fd vrdtdi?^ 
Vtnai/a vanuld bjiutwd—Caddehit sutii niindunuh, 

T&m asrdmam dnupraptam — NdirnJs'ardJiyd vdsindm, 

Ckilrd *sr&tum cUJkaa idlrd—Piirtvdvrus sumentui^uh* 



uii ui insUace of the introdoction of an nnirersal species into the lirst tcise. 
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The Hrst stanzas in Sloca Vr’/ttam of the BA^avaCam. 




'OM. 


NaimisJiS ’nlm'tshS. cshSirS-^Rishayah *saup4l^' sdayahi 
SattrSm swSrga^a locay-a — S&hasram s&mam asatS, , 
TaBcdda* t& mdndya, — Pr&tar huid .htit’Sgndyah, 
Salcr/,tam sutdm a'smdm—Pdprachchjidr idam hddrat. 


Finally to demonstrate that the works which I have designated by the 
term Pseudo^Vedas^ deserve that name, all that is now necessary is to 
make a few extracts frt)m the genuine Vedas, sufficient to shew their 
general style, and in what it differs from that of the Pwra was and of 
these manuscripts. In doing this I shall, to prove that the remarks I 
have made on this subject are correct, state minutely the arrangement, 
subdivision, and style of a portion of the Vedas, and that which has 
been selected for the purpose, and which is now before me,* is the collec-' 

r 

tion of hymns belonging to the Rig Vedain called Pavamdnam, 

9 

Mantras of the Pavamdha Suctam,’f ^ collection of hymns tor 
the god of the winds, are recited at the commencement of the Agnishm- 
toma, or primary sacrifice, which must be performed before any other 
rite of this description can be undertaken.—^This collection co^ssKB^of 

-^- 1 — 

* This is another instance of the occurrence of aa nnasnal spedes in the first linef . 

Su CTAMf irhich nay be translated bjinn, like Mantrtm, Brdmanam^ oias^t aries in use: iHs - 
applied to the whole of the Pmamdnam, to each of the chapters, and to one or a npinber on:4&secu- 
tire Ch^aniat relating to one subject. 
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four )AdJiyaya or^ clia^iers, the first containing twenty-four, the second 
thirty-three, Uii? tMrd forty-one, the fourth twenty-two CJiatCdas or 

it 

sections. Nearly the'Vhole of the Suctam, is written in the Gdyalriya 
metre, stanzas being sparingly intermixed; part of the IStli, 

and the whole of the three concluding Chandas of the (ourXh.Adhydya 
have Anushtup and Trishtup stanzas intermixed. Each Cfianda consists 
more frequently of four, five or six stanzas, less frequently of seven 
and eiglit, which number is seldom exceeded. When the measure 
changes from the Anushtup to the Gdyatriya metre, a short verse of eight 
syllables, like that which with the latter closes, is interposed. The three 
verses of the Gdyatriya ought to be Anushtup of eight syllables, but it 
is a licence not .unfreqiiently assumed to drop one, or even two syllables 
when compound consonants such as dra, b hya, or csha occur in the 
line, thus reducing Uie number 'to seven, or six syllables. These 
remarks are exemplified by the following extracts;—in the original the 
verses are only separated by two short perpendicular lines thus (|)), 
1 have arranged them 4}fter tlie manner of European verse that the metre 
may be more distinctly shewiu 


T«e first Cftadda of the first Adfiydya of the Pavamdnam^ consisting 
' * 

wholly of .Gdyatriya stanzas: , 

■Sri Gtuidsoya namah U Harih 'Om, i). 

Sgfiadishtaya. mddishtayl—Pavasya samadharayS, 

^ ^ indrSyd pat&vS sutah, 

^dUfK:il/iaha vis'wa chacshdnir^AbJiiydrdmayd hdiam, 
Drunasadasijhdm asddat, 

O 
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FUr^vo dfistsmo bMv^^M^Algk'iff vrUvdilt^ntitmdA, 
PUnMr&dJiq m^gJ^Snamt 
AbJkySraha mahsnsin’-~‘DBvSnSm vUvmm d^sS, 

w 

Abjhivqjam iitSrsravshf 
Twam achMn charSm&sJ—Tadld artxhum 
Jndd'lwBna aiaaah. 


The sixteenth Cfumda of the fourth chapter of thh Pnvamdmptf con¬ 
sisting of Anushtuj) and Gdyatriya stanzas intermixed r 

Pavdsya somJim anddyam'-^Jndray'dm&d^hitm&ti&msh, 

Asrigram dSvd vJldys-^ V*SjdySn (5 rdijii ivd, 

TSscdta soma dintdmAa —CiKe2 'ody&m UarJcakafSt 
GrSivn&lUm nd abfiUh'tutdh^P&vUtrSm adma gdchchdat, 

Dad^hsh 8 tdtUs& virydmt 
Sakdlum nd ab^klsh't&tSk-^P&vHtram &llgdkdtl, 

Eveshdh'&varam Si^dySm* 


A coaip'ikaisoN of these, extracts witb those the PUrcfnae afnd 

Pstudo-fedas^ will shevir, that in the former^ tile proper meaeurey 
according to the rule laid down A)r the Anuahtub of the Veda^ is 

every where.pres^vediand^ that this dtfiers essentially from the meas ure^f 
the Puranasy with which that of the PSe^do-Fedoe* exactly.corresponds f 
the only difference Uteing, that the general ride for the composition of the 
Slu'ca-Frdtofa is more uniformly followed in the latter^, than^ ini the former. 


In these obsetrvations on the style of'the genuine Vddaa comjirecrwith 


that of the Purams and Pieudo^ddasy L have confined myself do tl^' 
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outward form, the variation in which is apparent on inspection oi>ly, even 
to those unacquainted witli the language* A disquisition on the peculi* 
arities of the 8 t 3 rle, \9hich distinguish the language of the Vida from 
that of the BrnnUa^ and of the Purdnamt and heroic poems, and from the ‘ 
classical Sanscrit,, as finally polished by the authors of the Cdvtfams and 
Ndfaeam», would not have added to the evidence' adduced to prove the 
nature of the writings, of wbici^ 1 have treated in this paper, whilst it 
would be intelligible only to the Sanscrit scholar. It is sufficient to say, 
without producing hirther proof' than the authority of ^r W. Jones and 
Mr. CcxLEBROSKE^ (sCe preface to the Institutes of Menu and Disser¬ 
tations on the Religious Ceremonies and Sacred Writings of the//^n^Zw^, 
Vols, 7thand Sthof the Asiatic Hesearches,y-ihsAlhe Sfeinscrttofthe Veda 
is inatemlly different from that of all other^ Hindu conipositkms; that, as 
liaving a peculiar grammar, taught as one of the Angamsy . or subordi¬ 
nate bodies of the sacred writings,,it must be considered a distinct dialect; 
and as such can never be confounded with the language of the Pttrdnams, 
the style of which the a\ithors of tliese forgeries have imitated, it must be 
ooDiessed,,wUh wonderful ingenuity and success* 


*Nots a^; 

Th* maiwscripts described in tlfe precciling essay, whicb'as I liaTe already stated, are in possession ' 
of the Cathode Mlinonaries at Pon^cherry were discovered, as it may justly be said, for the knowledge 
of their exutemee was previously confined to a few individuals belonging to the mission, by Sir Alkx.vw* 
DER JouNs^, the chic^i^stice on the island of and Captain Frasfr, the British resident at 

fFvisit of the fonaer gentleman to the coast. It was from Sir At.fx ander Jotinsoiv, 
also, that I received the printed copy of the Ebour Vednmy and the information which induced me 
to the inquiries respecting, these manuscripts, the result of which I have here stated. 
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Account op a Discovprt of^ 


Notb B. 


RoREKTtrs De Nobieibus, or Robert Dr Nobiei, was th« fo\inder of tlie Madura idIssiod^ sobm*' 
fime about the year 1620; this appears from the following extract from the letter of P. Pierre MARTiity 
hciiig the £rst of Collectioa V. of the LeUres Edifiantes. Speaking of Emmaeoee LopeZ) who had 
charge of a congregation of Christiam* in Travancore he pays: II y a plus cle ciu^uante ans que co 
** missionaire traraille avec nn z^le indefatigable an saint dns Malaburcs. 11 cst le dernier Jesuite^ q»d 
ait paru dans le Mudur6 avec I'habit que nous portons en Europe. Car q'ioiq:i’il y ait pips de quatre- 
“ vingts ans, (this letter is dated the 1st June, 1700), quo le pere Houebt DkiNobiurus fonda cette 
famcusc mission sur le pied qu’elle est aujourd'hui, e’est a dire, eti s’accommodaat a’ijtcoAtuHiCS da 
“ pays, Boit poar I’babit, la nourriture et la demeure, soil pour les autres usages, qui nc sout point con- 
traires a la ^oi ct aux bonnes moeurs; cependant, Ics- Portugnis ne parent sc resoad re a n(; plus paroitro 
en ces terres en habit Europ^-cn, qu' apres avoir ^te coiiyaincus par une longue experience J)ue r'-ttp con* 
“ duile doit Ires prejudiciablc a la religion, et a la props^atioa de la Foi, jiar raversiou ct le mepris quo 
** ces peoples onl cop^ilt uontre les Europeens.'H t Ilis birth .and family ara stated in,this letter in t’heso 
words. “ liC Perc Robert De Nobilibub illustre par sa naissance, etaiit prorhe parent du Pope M aucee 
“ II, et neveu propre'du.Cardinal Beleabmiit, (thefCfWdinal!iNanotlier,Cvi«iiu.^CKRviMt was sister to 
^ Pope Mabcellus II. See the article BeeeArivmn in Bayle), mals^ plus illus.tre fpcorc par son esprit, 
“ par son courage, et par le zele dcs antes dont il bruloit,fut leprcmier qui, au cornmenremenl du siecle passe, 
miteiiusqgc lemoyen dontjc viens.de parler,**&c. The writings of Robertih Dr. NoRikXBusiutho Tamil 
language were it seems studied by all who entered the Madura mission; P. Pierke Martix, speaking 
of certain French missionaries being *ent< to this misson, thue..rncn!tions thorn. .“'Pour:!; reussir dans 
“ unc enterprise si gU>ricusc a dieu et si avaulagcusc a rcglise, il el<»it neecssaire d’envoycr quelques uns 
de nos Pores Fua/tcois dans-ceite ancienne mission, on ils se presseut apprendre lo iangue, s'instruire doa 
“ coutunu’S d des usages de ces peoples, former des catechistes, lire ct transcrirc le livres que le venerable 
Pere RoBEur De NoBiLiBus ct nos autres Peres out composes,” &c. The nature of these works I have 
stated in the text aRc\. as thecc asserted, in none of tliem is any attempt made to conceal their origin .or 
intention; no fa'se title is a.ssumed, but the attack is open and avowedly directed by the Christian 
teacher against Ihc errors .«f —It, is certain, however, that the mission of .Madura was 

founded on the principle of concealing from the natives, the country of the missionarips, and imposing 


them on the people as belonging lo the sacred tribe of the Ernhmum, (Ehmaca Vrdhmana vM the title 
assumed) and this deception, probably, led lo many more; at least Robertos De Nobieibvs is accused 


by Mosiieim in hi« Ecclesiastical History both of fraud and perjury in his endeavours to support his 
jassumed charactet. The passage in w hich he is mentioned and the note hi which the charge is made, I 


quote at length. 

These missionaries of tho court of Rowr,f snread.^ fame of the Christian religion through the 
** greatest part of Jlsia during this century. To begin with India; it is observable, that thtf mkiisterial 
la.bonrs of tjic JesiiitSy Thcatins, and Jugusiinians contributed to intiodnce some trace of A'vinc truth, 
mixed, indeed, with much darkness and superstition, into those parts, of that vast regiui, that had 
“ been possessed by the Portuguese before their ex.mlsion from tlienro by the Dutch. Ucct of all the 
missions that were established in these distant parts of the globe, none has imen more coVtantly and 


* Pai^e 14 vo1,.B. t page 19, yol. 3. ) Page 3, vol. 5. T See Moshetm Ecc. UUt vet. 4, psgeSll. 
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uaWersally applauded ^han that of Madura^ and none !s said to hire produced more abundant and 
^ permanent fhiiL It w|s undertaken and executed by Roberi De Nobee,* au Italian Jcsuit^vt ho 
** took a very singular method of reifderlng his mimstry successful. Considering, on the one hand, that 
“ the hidians beheld with an eye of prejudice and aversion all the Europeans, and on the other, that 
“ they held in the highest rendsiation the order of Braehmans as descended from the gods; and that, 
« impatient of other rulers, they paid an implicit and unlimited obedience to them alone, ho assumed 
« the appearance* and titlo of a Brachmttn, that had come from a fUr country, and by'besmearing his 
countenance and imitating that most austere and painful method of liring that the Sancanes + or 
penitents observe, he,at length persuaded *hc credulous people that he was in reality a nvember of 
that venerable ordcr.j; By this stratagem, he ginned'over to C/inrA’anify twelve eminent Braehmans, 
whose cvample and influence engaged a prodigious number of the people to hear the instructions, and 
« to receive the doctrine of the famoJs Missionary. On the death of RoBErr, this singular mission n ag 
“ for some time at a stand, atdl seemed even to be ncilected. But it Avas afterwards renewed, by the 
zeal and industry of the Portuguese Jesuits, and is stilt carried on by several Missionaries of tliat 
order from FriDicc and Portugal, Who have inured themselves to the terrtble austerities that were 
practised by Rorert, and that are thus become, as it were ^he appendages of that mission. These 
** fictitious Braehmans, who boldly deny their being Europeans or Franks, and only give themselves 
out for inhabitants of the northern regions, are said to have converted a prodigious number of Indians 
“ to Chrhtianiti/; and, if common report may be trusted to, the congregations they have aiready 
founded in those countries grow large ami more numerous from year to year. Nor indeed, do these 
ai couuts appear, Tu th«! main, unworthy of credit, though we must not be too r<-ady to receive, as 
‘‘ authentic and well attested, tiie relations that liave been given of the intolerable hardships and sufferings 
that have been sustained by these Jesuit-Braehmans in the cause of Cnaisr. Many Imagine, and not 


« CAkers call ihis famous missionary Robert Ue Nobiubus. 

t Snoui.o be Sanniisis. 

t Urban Cerri, Klat prc.ent de I’Eglise Romainc Page, 173. 

5^ Nobim, who was Inulied upou by the ./rtMt^s-aa-thB chief aposlla of the Indians afiar FbancCis Xavier took mex^- 
pible puiitii to aeqairo m knowledgn of the religion, customs, and language of Madura, nuSicient for the porpos"* of his 
tniitUtry. Rut this wm not all s for to stop the uiouths of his opposers and particularly of those who treated his character 
of Brachotan as an imposture, he produced an old, dirty parchment in which he bad forged, in the ancient Indian ebarne- 
ters a deed, shewing that the Braehmans of Home srere of much older date than those of India and that the Jesuits rf Reese 
dcRceSfffeu, in a direct line from the god Bra''ha. Nay, Father JoOTBNcb a learned Jesuit, tells us, in the history of his 
order, something yet more remarkable; even that RonifiRT be Nobiu, when the authenticity of his smoky parohment was 
called ill question by some Indian unbelievers, declared, upon oath, before the assembly of the Braehmans of Madura, that 
he (Nobiu)' d^ved really and truly his origin from the god' Bra'ma, Is it not mstomshing that this Reverend Father 
should iicKnoviledge, is it not moustrons that he should applaud os a piece of piaus ingenuity this detestable instance ef 
perjury and fn'^? ^ 

See Jouven^ Histoire des ,^esuits, 

tfORBBnv Memoire^ uiatoriques sur les Missiens de Mtioh, tom. II. Page. 14h. 

P 
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^QCOVUi’D QF OF - 

** tiitboyit good feandatioD, iliat their au&leritics generaIl}'r6iicahiQ|[» Qtwra 
“ thiin in i«ality; aial that^ rtliile they out^vavdlj an e^tiaprdiiipy degree of selfr)i)icnjaJ,, tj^eje 
^ indulge tbeiu^lvob privately, in ^ free tH\d even Laxuiions of the crealurey, have their tal^lM 
delicately 6oned|, aud their cellars cx^oisitnly fu^njahe^) in thembelTes after 

“ thtdr labors.” ^ 

Tnx following is an extract from a lustpry of the JetttUii procured, at Pondicherrij/i I hare not seen 
the work whence it w^s taken; but as ttic idea it conveys of. the drobS aiid appearance of the members 
of that society, when attached to the Jtiadura mission, coincides with the preceding accounts an^ 
with all other testimony respecting them, no doubt can be entertained of it^ accuracy. The w ork, 
whence it u taken, cvutuiiui a.representation of a missionary in his Indian habit; proliably the same as 
is statedin the following trapsladon to have been taken of Rublut Nobiu himself: 

$ 

Nohek ^ originctn truxit hcec missio ab urbe Madurht Rcgni apud Indos sic diet!, primaria. 
Initium ilU 4kdit P. lloBEHTt^s. be Nobilibcs societatis J.esu et Marcelli II nopos, zelo 
Apostolico no^lssimus. lllc,..ut Rracbmanes ad Christianam fidem adduccret, Ruropeum homi* 
nem exuit, Indigenarum aSsumpto vestitu, et vivendi consuetudine, ac primo Rajas, qui :q)ud 
^ Indos sunt in pretio, cultu extefiofe imitatur, sed frustra. llrachmaoes soecolarus deiiidc imitatus 
** ooruni more so vestit, funiculuiu ex Gossipio tiiplicatum ab humcris honoris tesseram detulit, & in 
omnibus iotegrum Brachmancm Bcse elhnxit; at conversionem nunquam, sed solara corum familiari- 
totem obtiimit: spem tamen non aldecit RoBKRtvs, novam metamorphosim adiuveuit & a succulari. 
Brachraanonim.habita, ad lleligiosum trausiens, more Saniassi pomitentis induitur. Pjst ciiim Sunlassi 
magna apud Brachmanes sMtimatio, utpote legis magistri, vitam profitentea a voluptatibus alienam, 
per diem nnic^ orizx comestiono contentam. llanc professus viUm Robertos multos Brachmanec 
** Ghriato adjunxit. Urn pise Robert! industriae mnltas sensdre impugnattones, videbantvr enim aliquid 
imolrere superstitiosum, sed eas evlcit Robertus, et illis adhuc utuntnr in co regno Societatis Jesu 
operarii. Habitum imago reprc&entat e Gossipina tela confectum colorc in rubrum inennaiiti. 
Ilium sine ulli anbucul4 gerunf. Nudis pedibus ut plurimum omnino inceduut, aliquando soccos 
duobus digitis a^)prehcnsas adhibeiit, capillos iu nodum supr4 vertieem capitis colligunt, quos fascia 
« gossipina plures circumdant to coutegunt.” 

1 stiAET. c^b|ite ihht Bote'by the tnuislatiton of a passage firom a work entitled, ^ Tiru-iabeijfin Charitra 
Postaganif" or “ Historia Uccksmtka,” written in Tamul and published by the jProterfant Missionmiiu^ 
at J^ran^bttr iu This passage is from the section relative to the transactions of the Missionorm 

in Itultaf from the arrival' of at pi«ge 238 of the M’orh,‘and under the year 1607. The 

wmk tberein alluded, ns having heoB written iu 1729, is by the famous deipff Mifsionary -m 

JosEPHo Bescui, known throughout-the South of /R</t»,^for naauy valuable oempoaitioiis in the high 
dialect of the Tamul, under the title of the Vieo-MAmusii and DHaiiya-Nal,ha Sadm. Thia extract ta 
from the preface ^o the Vida FUaccam the fifuetdatwn of the ^rfptures, written profc^dly agrinst 
the heretics of IVanquehar, * 

Travseation. _ 

[1607.} At that time Robert Nobiei, called TATWA»B6t>,HAGER, dothmhb^sclf ii^e hahit^stn 
endeavoured to promulgate ChristiaUHjf in thin country. The secretary go the congregation 
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ife j^opagandu Fide, wrote in 1876 to Pope Inmocent, that Robert Nowei* * although ht called 
himself a BrAhmatiy was^not guilty of falsehood.* He is represented with this habit and appearam c in a 
picture in tjbc convent of the paulis(s at Rome, under which is the following inscription,'—I nthcr 
RoBEivr Nobim, a paulist of t}io city of Ramoy^ ^d of an illustrious family ; a godly and learne d 
** personage, who labourod to^onvert the heathens 46 years, eating notiiiiig but rice and vegoiabits, 
and died happily at Muj/ilapur (St. Thomb near Madras} on the IGth January, 1656.’*— ‘ That 
which was written at f bldcdrchiy (the pnncTp'al re.sidcnce of Beschi’) in 1729 in his praise is as 

follows:_As the resplendent sun runneth his course in the firmament, but alloweth not his radiant face 

** to be seen, so althpv;{h St. Thomas, one of the twelve disciples of ourBoau Jesij«, and St. Xavier, 
far renowned for innumerable miracles, entered and preached the gospid throughont this country ^'uC 
“ for a long time the darkness thereof was not dissipated. At last, as if the obscurity of the night, 
that elsewhere lowercth over all, had bebn dispelled by the rising of the sun, it pleased our Lord to 
** turn his gracious eyes towards this country covered by paganism as by a cloud, and one hundred acid 
^ twelve years past, to send hither orthodox priests to enlighten all souls. Tatw A>B6f>,iiAC \ Swa'mi who 
** then appeared steadfast in austere devotion, ttonfirmed in the true faith, and iierfcct in virtue, was 
first sent by the liord, and long resided here, bright as the moruiug star. Are not his Cuu dam” 
(the Jj/dn€t~badhaca Can’damjy ^ which, from soundness of religious *doctrinc, seems as if written in 
“ rays of light, and liis other works, well known and received as a sun of everlasting brightnesis that 
hath never set. From that time to this, innumerable priests, devoted to their du(y, have succec'dcd 
“ each other in succession, like an undivided garland.” (Fart of the original is here omitted in 
the printed worli)- “ But the prayers and sentences frow the Jholy scriptures, commonly used" on 
** the sea coasts, as corrected by him (Robert Nobiei) according to the information he received from 
the RrdJunansy either fr<MB his not comprehending the true meaiiws aome words, or from ,i^ 
having been wilfully concealed from him, cannot be highly praised.”—‘ For his sake charitali’.e 

* collections fer the Rrdhmans converted to the Christian faith, were at this time cshiblished in t(ie 

* congregation de Jhropagand& Fide at Rotue fay the Cardinal pNpPER^ ’ (?). 


m 

• TvE fact IK that Robert NoRili uses tlie word BrdhmmM always in the sense of priest, as iiiiliM'd it is rendered 
though uot with precivioo by Sir W. Jobe* in the institutes of Maw.v; thus he rails tl>v bagb priest vr,thv dti$.t and hie 
awociBtes YAbo’Bruh'numsi, and the iatber of the ehurcb BrttiuM. Vtidi^al. 
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Journal of a Survey to the Hoads of the RrvEus, Ga.ngi-;s 

and Jl'mna. 


Br Captaih J. A, HODGSON, 10 th Regt. N. I. 


As I have had it ia my power to explore and survey the course of the 
Ganges within the Himalaya mountains, to a considerable distance beyond 
Gangautrif and to the place where its head is concealed by masses of 
snow which never melt, I hope, that an account of my journey maj^ be 
-acceptable to tlie Asiatic Society. 1 must premise that, as Captain Raper’s 
account of Captain Webb’s survey in 1808, has already appeared in 
the Xlth Volume of the Researches, I have nothing to add to that 
officer’s able and faithful description of the mountainous country, passed 
ihilmgh in the route of the survey from the Dun Valley to Cajani^ near 
Reital^ where tlie survey towards Gangautri was discontinued in conse* 
quence of the serious obstacles which impeded it. I shall therefore only 
give an account of the course of the river above the villagq of/ Reital^ 
where I halted to make arrangements for my progress thr^gh IhA rugged 
regions before me, in which 1 found 1 had no chance of ^getting ^ny 
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supplies of grain for my followers t I was consequently obliged to buy 
grain and to send it off before*me, so as to form litUe magazines, at the 
places I intended to halt at; and as I learnt that several of the Sangtu 
or sps? bridges over the river had been destroyed by avalanches of 
snow, I sent a large party of labourers to re-establish them. 

CoNsiDERixo Reiial^ as a point of departure, it will be satisfactory to 
know its geographical position. By a series of observations with the re¬ 
flecting circle of TrouctHton, and also by his astronomical circular instru- 
ment, I found the latitude to be SO 48 28 N. and having been so for¬ 
tunate as to gel two observations of immersions of the first satellite of 
Jupiter and one of the second, I am able to give a good idea of the 
longitude of the place; and the more satisfactorily, as two of the immer¬ 
sions are compared with those taken at the Madras observatory on the 
same and with which 1 have been favored by Mr. Goldin on am, 

the astronomer there. 

The telescope used by me in observing the satellites was a Dollond’s 
forty-two inches achromatic refractor, with an aperture of two and three- 
quarter inches and power of about seventy-five applied, having a tall 
stand and rack work for slow motion. The watch was a marine cbrono- 
meter, made by Molineux of London^ and went with the greatest steadi¬ 
ness on its mte^as nightly determined by the passage over the meridian 
of fixed stars observed with a transit instrument. The time of mean noon 
when required ya&s always found by equal altitudes, 

Q 
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A SunVEY or THl 


13tl^ 1 B 17 .—Obserred fanmenieq of 7/1 1ft antelUtt at 

mean time,.^ . 

The same obser?ed at the Mudrat obsenratoiy,.... 

DiiTcrences of meridians in time,. 

EbtaUished longitude of Madrfv o^rsidoiy,... 

Longitude of Reitat deduced,. 

By the calculation in the nautical almanack, it was anticipated 

that this immersion should happen at Greenwich^ at. 

It took place as abore at Madras^ at.... 

Which would make the longitude,.. 

But it is known to be,. 


■. 

M. 

1. 


tp 

42 

58 

0 

10 

49 

59 

9 

0 

7 

3 

9 

5 

21 

14 

P 

5 

29 

'33 

0 

10 

49 

69 

9 

5 

20 

26 

9 

5 

21. 

14 

0 


Difference, 0 0 47 1 

Therefore t^ error of the tables at this time is to be applied 
to the following immersion : 

10th May, 1&17.—lobservedan jroiucrsionof .tj^dftisatetiite, at 1ft 14 21 1 

There is no correspondent observation at Madras^ but the 
nautical almanack, gives for Greenwich^ llh. Im. fts. 

The above error of the tables. 47 1 


11 0 17 9 11 0 17 9 

LoDgitude of Rdtoi deduced, .... *. • ■ ■ . . . - 


Mean, 


n. ft. s. 
ft 14 10 


5 14 S 


6 14^ 6 


I 




ft 


Both the observations were made under favorable circumstances, the 
air being dtill and clear. On the lOtb, the satellite began to lose lustre 
about 44; and on the 12tb, 50 seconds before its disappearance. 


H« M. S. 

lltbfMay, J8J 7.—I observed th^imiqeriioa of Sd. finite, at .. 14 13 35 7 

Same was observed at ilfotfrof,... 14 19 41 1 


Difference of meridians,.. 0 6 6 4 

Established longitude of jlfadirM observatory,. .*■ 5 21 14 0 


Longitude of Aeffof deduced...... ft 15 8 6 




















Rivers,* Ganges and Jumna« 



This was a very distinct observation, and I followed the satellite deep 

« 

into the shadow, it gradually losing light for 76 seconds before its total 
disappearance—^yet it gives a longitude almost a minute East of the 
first satellite, ihe preceeding night, which leads me to suspect, that though 
1 know the seconds were rightly counted and noted, that the minute may 
have been inadvertently noted 13“ instead of l?i\ As there is this 
uncertainty, I will reject the observation! neverthebess it may be interesting 
to know, supposing tlSat^the case, what the longitude could come outi 


U. K. t. 

Suppose at the immenion took place at....... 14 12 31 7 

Madra$f ..... 14 19 41 1 


7 6 4 

Mfadras, ..... 5 21 14 0 


5 14 8 6 

Mean of 2 nights—1st and 2d satellite,... S 6 


H. M. s. 

By.th<^ta ^t^<»l almanack the immersion vas eicpected at Oreenteiehf at..... 8 57 42 0 

It happened at Afadra.t,.... 14 19 41 1 

Giving a longitude of ... 5 21 59 1 

lint the longitude is. S 21 14 0 


Correction of the tables,............. 45 1 


By a mean of several observations taken at Madras about the lime of 
4 Ememons of the first salellite,! which I observed at Mr. Grindall’s 
house near Seharanpur; Mr, Goldinguam finds 5** 10“ 24* for the 
longitude of* Seharanjmr ^—A snowy peal called Sri Cdnta is visible 
•both from Reital and SeliaranptCr, its position is determined by means 
of a ki ies of triangles instituted by me for ilie purpose of taking the dis- 
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tances and heights of the snowy peaks. 1 find the angle at the pole or 
dififeKna; of longitude between SekaranjnCr station and Sri Cdnta^ to be 

i 14 47—the peak being East, and .at, Reital the diflferenoe of 

• « 

Longitude of that village, and the peak, is found to be 12 Q —^the peak 

being East, consequently the difference of longitude of Seharanpdr and 
Reilaly is .. 1 % 2 ', 4r iif Time=Oh. 4m. lOs. 7 


(.■oagltade of Sehariunp&r hy the emenions of the tatellite,.>5 10 21 

5 14 34 T 

But the mean of the eecoud immerBloa of first MUUite . 5 14 0 0 

Mean of emersions and immersionsy ... 5 14 20 Q 


Four sets of distances of the sw and moon with Uie lefiecUng circle, on the 8th May, gare 5b. 
14in. 2Sf. 


Ovt the whole I think 5^* 14“ 20* 6 or 78 35 60 7 may be safely taken 
for the longitude of Reital East of Greenwich, 

ReitaLi^ contains about tliirty-five houses and is esteemed a rnnsjd'ar- 
ble village; as usual in the upper mountains where timber is plen* 
tiful, the houses are large and two and three stories high. When a 
house has three stories, the lowest serves to shelter the cattle by night; 
the second is a sort of granary and in the upper the family dwells; 
round it there is generally a strong wooden gallery or balcony, which 
is supported by beams that project from the walls. The roofs of the 
houses are made of boards or slates: they are shelving, and pro« 
ject much beyond the top of tlie walls, and cover the balcony, which 
is closed in bad weather by strong wooden shutters or pannels. These 
houses are very substantial and hare a handsome appeai^nce at* a 
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distance, b^l they are exceedingly filthy within, and full of vermin. Tlie 
lyalls are composed of long* cedar beams and stone in alternate courses, 
the enda of tlic beamameet a.t tlie corners^ where they are bolted tpgether 
by wooden jipns. < Houses of this ccmslruction are said to last for several 
ages, for the Deodar or Cailon |)in^, which I suppose to be the cedar of 
Ltshcmon’^ is the largest^ noi)le and durable of all trees.. 

The situation of this village on the east side of a mountain, the summit 
of which is covered with snow, and the foot washed by the lUidgiratlu is 
very pleasant. It commands a n(>ble view of the*Sri Cdnta and other 
ad/ioining peaks of the Himalaya on which the snow for ever rests. 
Snow also remains until the rains on all tl»e mountains of the seconti order, 
which are visible hence, ho!h up and down the river. Many cascades 
are formed by the meMing of tlie snows on the foot of the Siurrounding 
moi mtains .^ One in particular descends in repeated falls of several hun¬ 
dred feet each, from the summit of a imxuntam across the river and joins 
it near Batheri, 


The azimuth of the Sri Caala peak (determined from tlie elongation 
of the pole star) is 50 49 29 N. E., and its altitude 9 14 .3 5. It is need¬ 
less here to insert the ohservatiops.of aaiinuth and altitudes of the other 
peaks seen . hence and at, other*.places on the route. In the following 
account of my pr(»gress Uf> IhCirriv,^, ! have put down such remarks as 
occurred at the lime, and Ahey were wrillcu on the spot, and are here in- 


• . 

* It is the pinus Deoddra of IIuxbuugii ; the Devaddru of Sanscrit writers. II. II. W. 

R 
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serted willi very little alteration. Though, f am awar€(, that such mihute 
descriptions of localities must appear tedious,' and that many repetitions 
occur, I hope, they will be excused by those, who fueling interested' in the 
subject, may have the patience to read the detail. To give generat 
descriptions of such rude regions is dilHcult, if not impossible, and 1 trust 

t 

that particular ones, though often tedious, will be found mere faithful*, 
and to give more precise ideas, of those remote recesses of the Himalaya^ 

I 

wliich I visited. For this end, and that those who are so incfined, may 
be able to know, the positions of the places, in my journey, I have put 

I 

dbwn the bearings, and distances in paces, of each portion of tlie Route, 
witli the remarks-noted at the time and'also the latitudes of the halting- 
places, and these simple data will enable any one to trace tiie distance 
and direction from HeUal to.the end of my journey. T have only put 
down the bearings in single degrees; they are reckoned from North; 

ft: * 

which I call 360; thus, ISO is South, 270 West, and* so on 7 -excep|- in 
very steep ascents and descents,, tlie paces, may be taken at 30 inches. 

0\ the 19th May, I was joined at Reital by Lieutenant Herbert, of 
tile 8lh Regt. Ni I. who had freea appointed my assistant, and from his 
skill and zeal thesurVey has received'much benefit.—^Mr. Herbert came- 
direct from Calcutta and brought for ma a pair of Mountain Barometers, 
but the' tubes filled in England' had tteen broken ere they arrived in 
Calcutta: there were some spare empty tubes which we fiWed and used 
as hereafter mentioned, but we could not succeed in boiling the mercury 
in the tubes, to free it entirely of air.—The height of Reit^ above^ the 
sea as indicated by our barometers is 7108 feet.. 
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Having received reports, that the Sanghas. were repaircnl an d . that the 
grain I sent forward was lodged in the places I directed, I left every 
article of baggage 1- could possibly do without, and having given very 
light loads to the CooUes that they might proceed with less difficulty, 
we marched from ReUal on the S^lst May, as follows; ’ 


o 

21 St May^ Reital to Tawarra, Thermometer at Sun rise, 53; . 

* 

1 Slight oblique descents through fields. Cross a 

torrent, 10 feet wide,.• 1510 

2 Along hill side, slight ascent and begin descent. 

Flag stafl’ at Reital 8.. TVudtCr 138. The 

great water fall across the river joins it, at 143 1052 

0 

3 First 200 paces 315 along side of hill. Top of 

o 

Sdlang mountain covered with snow 95. 592 

ft 

and rough. Observed some Mica-^ 

0 

ceous iron ore. Pollang 13: river below to 

right, 1 mile distant, .... ... 632 

5 Leave Pollang 1 furlong to right. Sdlang^ 

mountain 112. Sdlang a large village across< 1010 

O* Ml 

the river 90...v 

6 Descent and cross the Soar^ river on a Sangha 5 

paces in length. It falls^ in a fine cascade 
fromta great rock. The scenery very pictu- 

O 

resque; course of the Soar down 100 where 
> it Join^ the Ganges^ .. 1020 


k c ^ 


Dtgitct 


328 


66 


69 


45 

353 


& 


45 


316 
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?V<<r 3 <>i?o«g:hy*aliwig,fieep side off Ui# rooky mam^ ^ 
tftin ; leet'dOQ^'paoes, eteep*ascend 

^^byehort fdg-^egs* FidltMg IQ& ^ SdUmjg, *, 1329 5 

.^:,;Qfaliqiie fiiid'Yoeky aeoeot, opea lo aright, high 

^ precipices above."to*lefV .fiSiialag .... ISSO/ 67 

9 Crest of tiie ascent to it a very bad and rocky 

ti 

^ bfok^ path, difficult Oud some wbat dan^r-^ 
ous in .some places,, where a false step woiifd* 
be fatal, Stflang 137; Bdlang inountain 12 f; 

* ‘ q , , O , 

Hetfal 203 ; Pollang 208 ; course from the 
Sangha generally 57 ^ Mouth of the Soar 
159j. Ganges 1^ nwle right and about 2,000 
feet below,... 883 

10 Descend and erom Cajani NadC rivulet 4 paces, 

♦ . 

oblique descent and better path,. * 1320 311 

11 Cajani or Kujnah Hamlet^ ascent,. 350 92 

- * ® • 

12 Rocky oblique ascent; Reital 206; Sdlang 172 2090 72 

13 More heavy ascen-t of the same kind, over frag- 

4 

mcnts of granite mixed with large proportions 

of ([uartz^ and fcld spar, ..805 67 

11 More ascent but not quite so ro^h.—Here 
sliglit descent, * 

Reital (n\y Flag &taff there) 209. Depression 

O 9 O ® 

of top of the mast 4, 23; Bottom 4, 30; 

Pol tang 214 42; Depression 8 14; Sdiang 
187 44; Depression 12 44; Bus or Sdlang 







Rive^, .Ganoks akd Jumna. 0; 

peak 144*03; Elevation 11 09 5; Hurt 46 

I ^ O I 

20; Depression4 3 V; Direction of Dangal 36|:; 

n 

Higliest point erf Sricunta 55 4 7; Elevation 
10 32; Tutu Gawaua '334 31; Elevation 17 
55 I Sejjoiul point 335 49* 8 j Elevation 17 
56‘. Tmrd poiwt 355 06'; Elevation 17* 56. 

Taicarrct, a ruinoMs village of 1*0 houses, ... J 600 12 

Marched the distance konraairfl 30 mmates^ 

15,052 


From the Soar river to immediately' above Tawai'ra^ the path is 
exceedingly rugged, over broken masses of rock; the whole is an ascent;, 
and in some places very steep open precipices to the right and high rocks 
<§iboye to tlie lefN; precaution is required in the fooling, and some places 
are very unpleasant to turn, where it is adviseable to go bare footed. 

The mf'untains are of granite, with various proportion of quartz and 
feldspar, of which I have specimens. Heavy rain both on going and 

O* 

returning, could not get a latitude. Water boiled at 198; the tempera- 

a- 

ture of the air being 67. 

At the village of Tawarra^ diitection of the small lake called Cailac 

O 

Ta7, whence the Dirmi Gdrh river issues 71. It is said to be 50 yards 
in diameter, but deep, and is formed by tlie melting snow; there is- a small 

piece of level ground near it, to which the villagers drive their sheep ta 

• • 

pasUire in August. 


S 
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22d May^ Tuwafra to JDangalf Thermometer tun rise 4S I’js; 

^ v.nrv# w>VN^ 

« Pmett. JDegrfu 

rvA^> 

1 Descent through the fields and down the Dell 

steep and slippery. Hhoh (or Hh^i) pmQS nnd 

the Mohora a species of oak grow here,j 1310 3 

2 Descent to the £/gte Q4rh torrent’---'Cro88 it hy 

f' 

a Simg^a 15 feet long, 0raoita. rook 19 large ' 
blocks, with (juarhs nodule^ aud bands in tl:« 


bed of the stream,..1320 70 

3 Descent hy the torrent side, leave it and cross a 

O 

crest or ridge. Buei 160, 1630 71 


4. Tile path is along the steep and broken sides of 
a mountain, &.c. very bad, last 500 yards diffi-- 
cult; turn some what dangerous corners, mouth 
of the Dtmi Qdrh IQO* The stream about 
20 feet wido» and is a sheet of feam fallr 
ing at an angle of about 20 to the Ganges, 

o 

Direction of the small lake at ita bead 130^ 

Reital 2iOi Owi 40| Buci 179,............. 1810 42 

5 Oblique descent to rivulet and water fall of 20 feel, 1010 350 

6 Oblique rocky ascent,.....,..^.1320 35 

7 Along the side of astpuntaiii rocky; .one diipicult 

place: h^e begin desceed towards the river-r- 

Reital 208; Bud 1.98$ Salmg 206; Ouri 

45; angle.of depression of our path to the 

river 17? It is 4 furlongs direct to right and ^ 

deep below!i • • .16^ 4a 
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9 Cross Camarm^Qadh, (riyjulet) B. paces wide,.7 1710 

9 Down the narrow g'len of the rW^idtt to its 

junction with the Ga 2 sg«s; the whole a descent, 
and iu many pUoes bad and difficult, ever large 
blocks of rock which have fallen h^om above, 
atid^vermrned and shattered all the trees, in ' 
their courses The granite precipices, which 
conhne the river at this place, nave split and 

fallen in large masses into the bed of the stream, l^SGO 

10 Path along the side of the Ganges^ but above*it» 

A cascade opposite falls 800 feet, but not in 

o 

one sheet, river up to 6; path rocky,...i860 

11 Across the river and on its steep bank is a range 

of hot springs; they throw up clouds of steamy 
and^ej^it a sediment of a ferruginous colour; 

' these are the first hot springst I have observed 

on the Ganges; the river not being fordable, 

* 

we cannot go to them,... 1000 

12 Huge blocks of rock fallen to left,. $G6 

13 Climb over and under the ruins of a most tre« 

mendous fall of the precipices ;'blocks of granite 
from 100 to 150 feet in diameter are thrown on 
each other, in the wildest and most terrific 
confbsion: the peak whence they fell is perpen- 

dieular and of solid rock. This fall took place 

• • 

3 years agg, ../ 


2120 350 
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Path better,.....i.... ; 830 353 

Cross the Ganges by a Saitg^Aa made of stofit 
pine spars, laid from re>dk to rock. It is a ^od 
bridge of the-kind and about 3^ feet w^ide; 
the space between tlie pine spars is overlaid 

I 

with small ded skingifes which are tied together 
so as to form a ptalform.—-Like all the rest, 
this Sangha i« tojiiah on both sides, ^d un- 
pleasflEiiti to p9^S| being from the length and 
elasticity of tl\e. pines, so springy as to re-bound 
to every step the passedger takes.—^The river 
below^tle Sangh(>>,\f»^ .ditep, and very rapid^ 
being confined by ^ eocks. lls breadth under 
the Sangha as .measured by a chain was 50 
feet, height of.the Sfxngha above the stream 30 
feet.—The rivver is ii^ore expanded above and 
below*—are always placed ia the 

narr«w^t parts,.... 400 20 

Tent al Dmgal^ a small flat so called, on the 
left bank of the.^oagcj, and at the confluence 
of the himea^ a la^e tprrent-^No village here. 

The halting police is surronuded by high and 
steep rocky inpuntaina and ipural precipices i 

t 

observed soine.hears cUmbing among the rocks. SSO 3i 
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Time of tnarcbijag 5 hoars J|n4 4^ jinm«les$ an very laborious journey. 
The path is tery rough 4nd merely a succession of steps from one broken 
crag to another^ soihe plhcfes were very difflcuU, To the Ganges, was 
descent, then we passed along its bank," and at no great iieigbt above the 
stream, which though not wide is deep, and khpetao^ fefllinjg from rock. 


In theleswrap^ parts pools are forhied," frhere the breadth may be 200 
feel, but generally it appears from 100 to 120 feet wide ; several rills be- 
sides those noted above,'fall into the river; it is needless to say, that they 


fall in cataracts,, the sides of the rivery being every where bounded by 
high clifis. The rocks are granite, of much the same composition, as on 

o 

yesterday’s march. Tlie dip of the Strata is about 415' towards N. E. as 
usual, and the whole line of inclination is visible from the river to a great 
height above. Water boils at 202—The temperature of the air being 
54*. On our return, tlie Barometer was deranged at this place. It is to 
rema^ed^tlmt on going up we did not 611 the Bafometers, fearing 
they might be broken, and the Mercury spill, of which we had very 
little ; ow store of it having been diminished, by those various accidents 
lo which every thing that can be lost, or broken, in these rou^ regions 
is subject. Of these Urometers more hereafler. 


Latitude Observed. 

M. A, Spica, Reflecting Circle, Hodgson's 30 54! 32 "8 

Lieutenant Herbert’s.. ^ 28 8 


Mean 


30 54 30 8 
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' May, 'DtaUgal to 'S&t4, 

* > JP**u. IfV*¥ 

, 1 hofty clififk on'both sides of the river,; path ^ene^ 

raUiy A slig^it ascent but rocky and difficuU,. 1005 14 

2 A^ng th^ bank of the river. On Rocks. Narm 
, , ' crow,nejd -ivith snow, 43* Kunouli Gddh^ 

' 1 . forrent falls in caUnracts from right bank 15; 


Bu8 peak 180,......... • 800 3 

3 ^ath rocky and rough above the river, ........ 1005 10 

4 Path ditto, ,granite rocks, sleep and high on all 

sides,^..... ... 1010 IS 


5 Cross the river on a Sangha at Deordtii Ghdti, 
it is a.new and good bridge qf the kind, but 
loug and very elastic; height above the^tream, 
40 feet, breadth of stream under the Sangha 30 
paces or about 60 Xeet The high flood mack 
of the streaiu when swollen appears to he 
About 1,4 leet, above the present level. A w ild 
and savage lookii^ place. Precipice around, 
^anite and some >black and grey rock of a 
laminar texture.—^Roolcy path from last sta- 
tion.<^-^ines^Af.various kiud^f^nd^lie true deal 
Jir grow here:imp^ediat4y on passing the San- 
gka, ihe.path lead«! over an Amlandhe of sqpw 
wduoh reaches to the viver’s margin'; it is many 
feet .thick, and has fallen this year, and 
t>rought.down all the trees in its path. This 
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is the tint snowbed we passed Gver . on Ihe 

Ganges. 

0 

6 Path along right bank. The river a bed df 
foam falling from rock to rock. Five hundred 
yardo further on, are the fails of Lohari Naig^ 
where the river is more obstructed than in any 
part of its course and tears its way, over enor¬ 
mous masses of rock, which have fallen into it 
from the mural precipice which bounds its lefl 
^hore. This frightful granite cliff of solid rock, 
of above 800 feet high, appears to have been un» 
dermined at its foot by the stream, and the. tower 
and middle part have fallen . into it, while the 
summit ;5verhangs the base, and. the river'— 
The vast ruins of this fall extend for about a 
.quarter of a mile; the river bgs now forced its 
way through^ and partly over the rooks, with a 
noise and impetuosity, we thought could not 
be surpassed, but bn our' retiirn in June, when, 
rthe Ganges was doubled 4n > depth, the sqene 
•was still grander.. It then just covered the tpps 
of thp rocks,'and one of thd falls of the whole 
stream, we estimated' at 25 feet perpendicular, 

, below.it were more^ close to each other of 
Ulite less heights Tiie scene is full of 8u\)liniW 
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» 

ty and wiMtifesSy find theronr of ihe #fti)9r. is/. 
astounding. 

On the right Bank also, thm tuts 1>eeii a recmt 
large slip of the moiihtaiii, but 'the mbosre 
mentioned on the left hank^ is:Ibr its height, the ^ 
most formidable tall’ I ever fiaw. It.is nol 
recent. , t - \ 

' • ' ' ‘ * i 

0 

7 Cross the Gati^es by the Sangha ofJjohariNmg^ 

J6 paces long and 25 feet above the stream; 
which is licre tiarrow/ deep, and has a great 
fall; the ends of the Sangha (whichis very 
narrow) aPe supported on each side on 9 great 
tabular granite rodcS. That on the right '> 
bank es circular,’and 150 fbet in eircumierence. 

It is of a'coarse brown granite, with <yaartss 
intermixed, and is decomposing in some places. 

The mountains on both of tlte river are 

very steep. On the left bank of the river qb* 

served a rill, impregnated with calcareous 

matter, whibh is eo^ abundant as to Inerust every 

thing it touduss very droiig]y,and<Wfreo1lectedl 

large pieces of this lime, wliich is pure, like 

that at Sanmr Dkdra —This is a languiar ihiog 

in a region of granite....4.1410 26 
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8 The Lot Gdrh river joins the Oange^^ cross it by 
a good little Smgha^ This river is 20 feet 
vrides This last station has been almost level, 

. and fi good land pleasant path, , along a dat of. 
150 yards wide by the river side, shaded by; 
Cdksiy Mfrei, Omit^ and other trees. From . . 

V* 

the edge of the flat, the ryck rises inp gigantic 
mural precipice of about ,1500 feet perpendi-.. 
cular, and the samcacross the the river. Strata 
much inclined. The Lot Gdrh river, comes 
from the snow to the right, and is very rapid. 
Ganges here expanded aitd the scenery beauti¬ 
ful. Lot Gdrh up 120 ,^.. . .i 

On ouafeturn brcsdirasted here. 

In. 

BaromtW. *•<*••••* >^3 144 




'l^hedRiometer attached 53 . 

Detached..S.. 58 

9 Pleassujt path and good by the river side, which 

is more expanded, and the channel not so rocky. 
Breadth 1JQ to 200 feet, a snow Avalanche 
here, leave the low bed and begin ascent,..,, 

‘ ' e 

10 Strong ascent, first 500 papes. East, then 5; here 

begins very steep ascent,,.^..... 

11 Very ^eep and difficult descent, open to the left, 

the river deep below, a mural precipice, 


1500 


1008 


1392 
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across the river with well defhi^d istrata, at' 

o ‘ 

an angle of about 45. The strata > 01 % so 

arranged in these regions, whidi aee the feet . 

of the Himdiyay but 1 have dtsewed, that 

near the tojii of the highest peaks, tlie layers 

of rock are nearly herbttmtal .' Natite of * 

above mountain Ualdera Ltfra,* : steep as it^ 

is and nearly devoid of soil, the pines nevet- 

theless contrive to ‘ file their roots in niany 

parts of it,.....•' dlO 300 

12 Bad and narrow path overhanging the river.^ 

The Soan Gcfid% (river) joins'the Ganges be* 
loW, to course from* snowy ^eaksSSd, 

appears to be 30 feet wide and not fordable, 
very rapid,... 

13 Oblique descent, not steep,, but difhcult over 

lumps of broken rock, the ruins of a sfip of. 

the mountain, ...J r92 S 

’A j t 

14 100 feet of ascent, at an angle of 70, rest, descent 

of the very steepest kind i ia the worst part, the 
path is narfdW;' and over hangs the river, 2 
or 3 places are unpleasant la'pasiB,.»...582 5 

15 L^t 1000 pades ‘ ah' agreOabld' b^ikhge, being a 

good path where one may wm at ease, Aua* ^ 
lanche of srtow to tight, aa'd a large slip of the , 

mountain) the jams of whk^ obstruct the path, S500 8 

✓ 








Rivb5% Ganqbs AMD Jumna. 

1$ Bad bm .<^098 tbe Gattges on a 

M>o«t , 4 ^ f?et above the stream, 
hre^^ p| tl^l^afiwg below 17 paces, 

or l^e’bftd^ttbQttt 2i feet wide, ill 

I 

aecurerl and unsteady, it extends from one 
larg^e roek lo another. The current extremely 
yioleni,*as^the fall of the river great,.; 

17 A. Torrent from llie Suet mountain falls in here, 
^ at this Sangha^ oa return, barometer 22in. 
90. thermometer, 52^^^., .. .. 

^ Long ascent to Sfiof^ a decaying village ot^ 

9 houses, of which 3 only are inhabited. It 
Is on the West side of a mountain, and sur- 
r^ndM on all sides, by the Ht‘ma7ya rocky 
^cjpJbAcrowned with snow. The river 
is Utloilt ],00Q^eet below, foaming in a con- 
9n£d channel, 
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I 


i^ro 


5 


3000 


19,394 


As to the niarch, it was very long and laborious, we performed it in 
7 hours, prdpably | of it was^hand and foot road. The rest except 
the two places of flat mentionc^ above as usual, a succession of long 
strides or IJ^le careful steps from oite broken crag to another. The three 
Sangfw^yer the river, liaving been U^ly repaired a/^nold^gerou‘^, but 
lo^ high, narrow, and elastic, to be pleaSkR>klo people frdm the 
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plains passed them veiy well (three persons excepted!) bdt^ilMJy etfthe moufv^ 

9 

tain coolies, were obliged to be led over^ ■withfc'theiT eyes shut, as well as 
some of the Goorkha sepoys. To get well over 1 fe.eh 9 it ^rTtjfwr'lo lake 

's,' 

careful steps (but not to go too slow) and to ‘keep ohes fives' steadily 
fixed on the platform, and by -no means to look over the side^ .at the 
foaming gulph below, or to stop or hesitate when on the San^hfi, The 
scenery to day was in nature’s grandest and rudest-elil^ jr^ll like precipi¬ 
ces of compact granite bounding llte river on both stiles, to the immedi« 
ate height of 2 or 3,000 feetc above tliose cliOs is snow* 


Latitude Observed. M. A. Spica. Hodgson; Circle,..30 59 40* 5 

21erbert; Sextant,.. .30 59 40 


2UJi Ma^f Su!ci to Derdli, Thermomet 


firdk |59', .40 25 

■ 

R. 45. . IJj? 


• » asj 

JP«r«. Degrea 

r\A^ rvA^*\ 


1 Road along side of mountain, moderate ascent........ 742 46 

2 Crest of rise —Ganges up 14. . 510 46 

3 Descent and cross the Ganges^ by a SqpgAg, length .. 

of the Bridge 1 15 feet, breadth 3 feet—^breadth of the . 
river: below, 82 feet—depth to. the surface of the 
water, from the Sangha 19^et (measured by the,^ 
chain )' ' This is the best S&igha^ on the river and v 
•the water bek;w is not ao rapid as usual —Jhala 
village of 5 340*; above Jhala^ tlie country is 
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1 y not at inhabited, .... 1300 

4 A fine vi^ up tlie ryer wliich for several miles above 

thisylfows i n^n ^re expanded bed in a narrow valley ; 

the ti'.e mountains bounding it, are less steep, 

and are' clothed witli cedars. Good path along 

se.nd ant> pebbles in the river’s bed, the current of 

which n^i^e gentle though very swift. The bed 

is about GOOyards wide, and vdll be overflowed when 

'■'•^he river is at its licighh Lower line of snow, 

generally, 2000 feet, above the river, thoi^h several 
\ • 
Avalanches reach down to its margin, Jhala 220; 

O 

Soan Gddh river (mouth of) 6* The air is very 
cold,.....*... 2000 

5 Ascent||\dpscent of a rocky point above the river. 

-A^ejg tt^^w turned the snowy range, seen from the 
plrelflsTandl^ught it to our right, as will be seen 
by the change the course; the march from Dan'gal 
to Smci, and on to this place, may be considered, as 
in that gorge of the Ilimdlmja^ through which the 
river forces its way, to the foot of those mountains of 
the second order, which are the beginning of tlie spurs 
ef the grand range. have now the great snowy 
peaks on both sides of thc^ver, and it is henceforward 
boi^ded by them; those tc^^e right, are visible from 
J^ndustan; those across theVver, or to ouyi^ft, ai^ 
not vftible from the plains, beingH^^^bviJm southern. 


Ascenti 


boiJi( 

I^nd 
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ridges; The line of the outlet of the river il^ery 
perceptible from the plains, and the Srkdata pei^k, 
the western fool of which it washes his^e,^s ^ coil^ 
spicuous from Seharanpur, and the Duab* N^on^ 
hence onward, the course of the Ganges is to be 
considered, as being within the Himalaya^ differing 
from the Jumna^ in as much as that the source oji^he 

y ■ 

latter river, is at the south west feet of the snowy 
peaks, seen from Seharanpur^ and not within the 
Himdlaya, « 

6 Pleasant and level; a snowy peak towards Barrasah 

shews itself up die Soan Gddh: it is called Dumdeuna^ 
and is very. white with .snow ,* mouth of the Sorni 
Gddh 322. Down its bed the plundererei^/okra 
Barrasah^ and the western districts of 
penetrate in the latter end of the rains. as'^ 

Barrasah^ the country is uninhabited for ilix days jour¬ 
ney except at Lcuh panch Gong, which is three Coss 
on this eideof Baa^rasak* Those districts are on tlie 
Tonse river, and are the seat of numerous gang^ of 
plunderers and murda ers, who much infest this part of 
the country,.... 595 

7 Pretty strong ascent, but good paty, in the cedar forest, 

obliquing up and down, from Jl(\e river,. ^00 

8 Pl^iant in a nijr^l of many^ines,. 4 ^ 

^'VhL V' «**'^^** * ® 

9 Ditto; top of Decent to dell,. 350 


C 51 
} 88 
i 78 
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IS .Descent Uywow of small precipice, overhanging the 
'• river which here falls at a consiilerahle angle. 
l^Iouyiof the HlLrU. large rivulet 345, 7 furlongs, 
comSs 30y from snowy pealts. Here ibrest of 

cedar aiid the true deal pine which is a tall aud 


grace ful'U'ee,.... 600 100 

11 Ascenf aih^esceut to precipice over the river. Across 

the river is Ismail plain of | mile wide, where there 
,once a village, called . 415 80 

12 Cross a torrent from the snow,... 265 80 

13 BuglUi Gddh (lorrent) falls in opposite at right an¬ 

gles. Here oblique descent, cedar forest,. 335 ditto 


14 Descent to the bed of the Ganges, and cross the TCI 

falls in a most beautiful 
80 or iOO feet, over a 
by high feathery pines 

.4a5 90 

15 Flat, over sand and pebbles of the river bed, here 

expanded,. 500 75 


GAa>-torrent, which 
aiil •cV^esque cascade of 
’^oc K^JifcOTaerM and i^haded 


and spreading ^, 


On our return we halted at this place to take the altitude 
of two very sharp snowy peaks, which now appeared to 
the south, or to our right. We measured carefully 
with the chain, a base o\L165 feet, which was the 
grea^st extent of level ground to be found; with this 
ba^ we found a longer line o\l568 feet, artf^from^> 
• its extremities, determined the ofetoces ii the two 
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peaks, and their heights above tiie east end ^the 
base as foiiows: 

V 

First peak called ^ewmarcha Chauntal, 
feet, bearing due south. Its angle of elevaluli ^J^^ 

43’ 42" and height above the river 8278 feet. 

Second pealc no name, but it is a lower imrl of the 
Snednta mountain. 

Distance 13374 feet. 

Magnetic bearing 170 ^13'.. 

Angle of elevaliop 25 53' 30".. 

Height 7473 feet above the ri^er. 

, Barometer 22 inches, 219; thermometers attached 79. 
Detached 78. 

O 

16 Last 700 paces 82, and ascent 6rst part flat,.... 1700 

17 N. B. On our return we> found gooseberries f 

placer they were of the large hairy kind, ajtfthdisijli** 
not ripe, made good dumplins,.<.. 1090 

18 Gradual descent, and cross the Kheir Gddh large rivu¬ 

let, by a Sanghtty at Deraliy a village of 6 houses- but 
. now deserted, on account of the failure of the crops 

and incursions of banditti,... 810 


s 


75 

82 


74 


88 


Miles by the wheel 7® 6^ being ^200 yards for paces, 14345 


Tbij^oad to-4ayNepsidered^^ mountain path, was excell^^lyvo or 
three places exceptj^^hl^north bases of the mountains which we paWd 
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i/ne8, of 


«!bn^, are khtl various 

Bor'te of large j^ne8, of wUcb the CsMr aad Hhai or "Rher are the largest; 
CahirhssL iiyjifMmitiately git]e]i''ttl ^ large lekvecl pint;s, 

but the treeWIJ^Iled hhresr w Ihe ft S!ib#s th a gi^t height, 

and bears a reSjeo^ance. to the .eommoB > CkMr ec hr, which 

aboupdsSa^ yw lower hittsj bht whieh is lieVSfr Sfifti in feShiljany trith the 
cedar;' fOeotidir/l^ookeoine spedmeiis of ibis ft Is D^t kiid has a 
fine grains the. Rhai is a .Ia%. paue, k has .a a^peara^ce, the 

ieaves are peuden^ tl'ha Wjdod Of.il'Ml aot ditedned fur building, beihg 
heavy and knotty.:. the cpdar .is aI way#'preferred for that puIrpoM,' From 
ihe Sangha to Derttii^ the tcWS hi an dlspandcd ^Ih a 

swift current over stenesl Yesterday it Wfts h SudcassM of fails from 
rock to rock,, a^ bounded by. frightful, preeipiees.- • To-day -ttid Scenery 
wasvverylintM j^, the river bdlaj^'b’Oiittd^'ihiiMfe^tely to the north 

above- Wbidir;' fd^ei^d iKd isharp snowy ;pi§aks, and 
iffiany torrents and ea«^S<feit feOni tlieih. I fteV^ hihdb' ‘d ibbre delightful 
march; the oliimate is pleagaiiit airdHia WSSaciier'bri;^^ td^dity. ThW village 
of Derdli is dtiiaAed in 4 rdoky Tebrsw M o0ttinia(dd8^a* feie view of the 
river, and of the norlh-sides of the snowy peaks behindThere 
are three small temples' Of stotie by the riveir aide, th^ am'of good work¬ 
manship. Derail' umapluttdeied last year by bahdilli ifPoih' rtie westward- 
latitude Observed M. A. SpMv RefiectJng dricle, 51 2* 25* 

Lieut. Hj&HBnRT) M* At Mj...... 8 


Meam 


Td^tar hidby the mountains as usuaC 

Y 






86 


A SoBTST or ms 


wrw/ vy-rN-< 

Fsea, JDtgrtu. 

rs/-^ 






85 


7S 


89 


l^th May^ DerdU^ to BhairoQhAH* Thcrmomoior^ m^ise 

\ \ 

1 Much rain here this moniingi and snow stei^ 

and almost perpendicular ascent, from the villa^Hl]f> 

I * w 

a mass-of rock,,.*..........• 510' 

( 

S. Cross a torrent 7 paces wide on*a SangAa; path ' 

ral level on the banks of the* river but occ^itj^lly 

slippery andbady. J .... 1400 

3 Road generally level along; bank in the cedar forest. 

’ Qross a large snow avahinehe, T..* 1300 

4^ Hoadas above, cross a hsLtge avalanche of snow. Cedar 
forest; rpchy moimtainaaqross the river almost perpen¬ 
dicular, • • • 1800 73 

5 Crest of nearly parp^iidipularjf and difficult short / 

crag^ oycirhangingiand tl^eqatcpipg, to fall*'. 

W bed llm wM9 Wl^y.hfWd ahd'Atftt^ currcnfe 
D<9*a/i evfiiy side^. lis&ng irnme- 

diatclj^.fliojw 4b«i Tkm<* uThis jdace ia 1000 feet above 

it. Cedaffipfgreat'size he^e,.. 1210 8Si 

5 . 3 ^^ on^bank of the river:.cross aa 

I , avalan^l^O <>f gf^at magnitude, being a^lall oflumps 
, of sno^ lil^ large lopks, it hpj brought down, and 
() broke to pieces, all the cedar tim ip it^ path; perpen-* 

-^ ’dic ular. t^ ckv precipices Immediately from th 

. ^^^VeriiBdy 
snow peaks 


the height o^500 and 2000 feet; high V. ^ 

arge cedars at their feet,. . 1900 i05 
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T P£kth as ^ove in cedar ^est Wajyt'like''^^ of 

great^eighi ris^rofii'the riter b^', above them is 

, .*..V-.:..iv; . 1714 los 

8 Cross InUfmgWa small river^oh h aliltle above its 

mouth, from' the shos# to' right joins the 

.887 1J8 

9 Ati exceed lt?^^^steep ascen t; riV*er hot visible but close be-- 

low mountahis with bare peaks, jioVtt blade of herbage - 
on their reeky sidesi In front Decani showy peak 10®,■ 
to OUT k’ft'a mountain called T’Aul^, tbe'S. side of 
Decani is wasli-ed by the BagMret^hf^nd the N; sidd 
by the Juhni Gong^ 'dr Jcfhnevi,- ilieir conflueikCO 
being ^B/wtxogTidfii. This place is oalled Botenta, .780 140 

10 Ailbthtt^Jljpand toilst)me ascent,.^.i^ 1065 110 

^oken fragments of peak. A rocky preci-'' 
picc nearly irntjiVKl of' 1000’feet, -overhangs the ri^ht 
bank of ^he Ganges, which here aa usual rushes dv^ ^ ' ' 
rocks' Wrtli an imphiuotis and foaming CdrreJht.' I'h* 
front is the gigantic peak Decani rising iihmfediatdlj » ' 
from the bed'ofthe^iivdr;-ori the left the almost equally ' ^ 
highoneof T’jfeai, below, immehse'masses of granite ' 
overhang tlie river. The •Stjenery’ is‘i^ry grafildy ’ 

Vei^ large cedars-here,i... i.'980* 130 

12 J'ah^m river-72,- 1 348 102 

tS ^if^weep .from -S. .tQ'Er brings that m^t terrific* 

; and- really aweful looking place 

t 










The f^Gisol to j^iie ii of 

I 

fjarlly by ^f|a4der, Tb0 ^gha w ind^iDsd far frOna 
the level, seenfrqip ^le. lifsight 

V I 

foil to top .NjhpWpr ^ito #w»^y #s to lusl^^ 

passage 03i>er ^ iqdee^ ^ toe jmpst 

thlp Sfingfyi I .liaye tjie, qf tjie platforajL 

above toe rivpr, frp'weV«W»4 hy dropping the plrfm; 
it wai ^ feet; o«e le ept et to estimate it et 

•much mqFe, ^^ver tois height* added to toe oiFcum- 
etancpa toe mbnorwrae^ of Ih^ Sangha (about 2^ ieet 
ivid^iils dasticHy, and ibi4»qliiied portion* is eufficW 
'Ont to'lpecide^ its passage disagteeable, it beu^ (like, 
iill the ^est) ^uito i^fien ai tlie ekfes. .’It is iaid fjn^, 
one bide of toe precipice, to tlie^otoei:, toe end . 

left bank {is the highest, the pieeipiofis to 
are quite peipsndiottler, to nost, neatly e&msing to 
the height of, 3000. feet, above the eu^n^ .they are 
of coiq>aqt ^ilHe| on some ledges thope is a liirtoe 
soil, wiiefe. toe cedi^ra i|x topir roots. The .i^^er 
.below, toe^Softghq is cloself ccphned-hy Uto wpil like 
rooks,,;,Mhieh, am; perfec%3 perpendicular, aod its 
<X)uisq)4Sj U^^hquiuledirii^^ GOfif«i*fri. The 
biendto.of.tou.»^raui.w?thpwlt.45i^t» wd it is deep. 


under 


idge,. 




U T^lotohkdt4^a racky>p^liprihir tent,. 



13,769 
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Which is im a^vory strange place for a tent to be in, and . one of tbe 

most curious Mghts amo^ many here, is to see a little tent pUcbed under 

vast overhMgingjmaiKS of rock, at the confluence of these two rivers, 

the BMgfrwAfand its foaming rival the JdAnt Gangd eras more properly 

called the the strange and terrific appearance of this place 

(Bhair9gVi(^t^ exceeds the idea I had formed of it: no where in my 

travels, in the^ifii^e mountains, have I seen any thing to be compared 

wilh this, in horror and extravagance. Precipices composed of the most 

solid granite, confine both rivers in narrow channels, and these seem to 

have been scooped out by the force of the waters/ Near the Sdngd, tho 

Bhdgirat^hC has in some places scolloped out the rock which overhangs 

it. Tlie base of these peaks is of the most compact sort of granite, it is 

of alight bu^with small pices of black sparry substance intermixed. 

From llte sW hiiess of the rocks which confine the stream and which 
V ' -Vl 

worn so by water, I think the stream must have 
formerly duwed on a''.;igher level, and that it,is gradually scooping its 
channel deeper, for it does not appear that the walls which confine the 
rivers, are masses fallen from above, but that they are the bases of the peak* 
themselves. Fnonnous blocks have indeed fallen, and hang over our 
heads in threatning c(fiifusion, some appear 200 feet in diameter, and here 

O 

are we sitting among these riiin«, by the fire side at noon.—Thermometer 52. 
What are these pinnacles of rt^k, 2 or 3000 feet high which are above 
us likel IJtnow not. To comjJ^re small with great, I think the aptest 
idea I cay form of any thing thau^ight be like tlj,^j»Lj..^ould be the 
app^j; 2 dice that the ruins of a Gothi^athudral, mj^t have, to^t^pecta- 
tor within lliem, supposing that thunder bbi^bCparthquakes had' rifted 
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its lofty: aadbiass}; towers, spires and buttresses; the parts-^eft standing, 
snight then in minature give an idea of the rocksi^f Bhairo^hdU, 

' The great cedar pines those gigantio sons of the sno^^ringe these 

bare rQOUf and fix their roots where there appears to be y^ry little soil, a 

*# 

talso.of the la^r deal pine, are seen, but inferior trees^.nt)t aspire 
to groWi hem* Tlie day is dull and rainy, and I cast /ify eyes up at the 
prepipii^ OEerhaad» not without awe, a single fragment might dash us 
to ptsaas^ Avalanc)iee of snow and rock such as we have passed to-day, 
and, ii;deed for. these three last days, shew by their efiects, their vast 
ppwseiis of destmctioii, fiir they bring down forests, in their overwhelming 
eduiis^ And ^h the oe^ars into splinters. These avalanches have ail 
fittten:liuB season, they hpve in places filled up the dells aiyi water courses 
\f> Sj grey; depths with snaw^ and extend from the peaks'tS t^^ margin of 
;he 


wishing to represent a scene of the harshest features of 
. shpuld take hia slatoon under the Sdng^ of Bhairog^hdH or at 

1ihc.cQpilu^i^.ofi the Biidgtrat^hi aad Jdhnetfi rivers, here it is proper 
^ 9 ; pqtice of this laUer river, hitherto fiUle known. Though the 

is esteemed the holy and cekbmtod Qonges, yet the Jdhm 


nf^ ia ypoQitnIed, to be. and 1- think Ihe larger stream. From a 
who offioiato^at Gangetri, who has been up it^J collected 
totoer particulexiujwhidi though pealmps fiur from correct, moy serve 
. to, glye laTldea of tbeooiy4e of the river is a pass ^to or 

Thibet;, by which the^jeepMf^ Reital and the upper villages of Rowaien 
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go to gfit salt, blanket cloth and wool, in exchange for groin. The trade 

is trifling, and/not more fliaii 100 people go yearly, in the latter end of 

J 

the rains the road is op€n. They carry their goods on sheep and goats. 
The Brdhmah has been at the frontier village called Netlang, it is four 

long, and very difficult days journey. The first three days are up the 

• ^ 

course of Ttle r^^r, high above its bed, for the most part, but occasionally 
descending to it. ^ It is exceeding steep and difficult. 

Isr Day .—They go along the high precipice on the right bank of the 
river—a Sdngd at the end of a long march. Very t)ad path—no village. 


9o Day.—Having crossed, very bad path to Cartchd a halting place- 
no village. f!edar pines here. 

S 

‘ Sn bank of the river to Handouly^ a halting place) 

hut no village. Not a very long march. 


4tb Day,,—The frontier or (Do^bhdshids) village called Neilang in 
the district of Tungsah^ at this village, the river seems (they say) but 
little diminished in size, and there is a Sdngd over it. This man can 
give no account of its origin, except that he believes it comes from some 
hilla in BhoaU^ The first part of \\it course of the river upwards, so far 

o 

as can be 6ee.|i jfirom Bhairog^hdti is 7% N. E. and from what I can un« 
derstand, it Appears that this river has source to the north of that ridge 
of the^md/aya, which bounds the BhagtraVhi^ to the N. E. or on its 
right bank, and that, between Bhairog^hdU^ and perikit^s the third day^s 
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march bhoviementioned, it forces itself through the range. The Brdhmom 
says that at the village, and for the last day’s n^rch to it^the mountains 
are bare of trees, and that they are not the mountains (i. e, not 
what we call snowy mountains, but that the Cylds pe^s 'towards Gan^ 
gotri are seen to the right, and so they would be, if we suppose the 
course of the Jdhnevi up, to be about N. 70 Blast; an^the^course of 
the Ganges^ is, we know from hence considerably to^^h§^S. of Bast. By 
the way I may mention here, that Cylds is a general appellation for high 
ranges always covered with ^ow (in the same way as we say Hi- 
tndlaya or Hirndchid, (which, last indeed literally means snowy peaks)^ 
At Neilang the houses are built very low, on account of the high winds. 
Travellers suSbr much firom difficulty in breathing caused as they say by 
the bic^k or bisk i. e, exlialations from poisonous herbs whicli grow on 
the high bare knolls. Tliis frontier district of Tungsak Appears to be 
considered to belong, to what they call liere Bhoat, or^ubstt and they 
. pay their land tribute to a collector who comes from €Iiap.rangy of the 


distance or sisie or direction of Chaprang I could not get any satisfactory 
account^ but it appears to be a Chinese dependency. Tlie district also 
gives to the Rajd at Bassdhir a blanket per naan every third year,, and n 
small compUmentary tribute of Dddk (raisins) to the G^ftarwdl Rdjd» 
The inhabitants are called Do-bhdshida from their speaking the languages 
of both Q^karwdl and Bkoat and they ^ct as interpreters and brokers. 


The exports from Rawaien ap/ rice, mandwd and pkprd (coarse 
grains) Tobacco and Tamashas^ Imports, salt, and thick wooj|gp cloth 
and wool. 
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The Rawdien 'people go in the month of Cdrticy because the wool is 

then ready, but in the m^nth of Sdwan the road may be passed, and that 

* 

would be Uie best time to go. 

Had the seiison.been more advanced and if I had had grain I should have 
been tempted to go up this river, it is an interesting object of future 
research, but tliere are many others and one does not know which to 
attend to firsh but it is my intention to explore this river next season. 

« 

Latitude observed. Confluence of the rivers at Bhairog^MH* 

o • » 

' M. A. Spica, 4 sets 30, 01, 38, *7 cloudy weather and no other star 
visible. 

Water boiltA at 198. The air being i i. 

On return June 3d.—We encamped in a much better place, a small 
piece of flat at the summit of the cliff which bounds the Ganges on its 
left s/ido. It was a pleasant and secure situation and under the shade 
of the cedars. At this place, about 700 feet above the river, the 

o 

barometer (unboiled mercury) stood at 21*” 524 tem peralureof air 70. 

k 

I O I It 

Latitude of this camp 30, 01, 22, *5 good observations, junction of 

o 

BhdgirntViC and Jdhncvi rivers 72 distant 1 furlong. 
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^th May^Bhairog^hdti io ^ GUm^MH^ThUf^tnmiiter "40 

^ K^-r^ 

' Ftifes. Degrtet, 
rv<>/^ 

1 A very sleep and difficult ascent, we ipass -Uie 

perpendicular face of the precipice by means of a 
Bcaff<4ding of two narrow plattks,'whi6b appear very ^ 
roUen and ill supported at the ends, under the scaffidd 
' is a chasm of 300 feet deep. Immediately afierwarrls 
ascend by ladders, the precipices bouncUtv^ the river 
being here like walls and these scaffolds and ladders 
fwe laid from projecting prints to enable one to |>a8s, 330 170 

% Three other passages along the precipices, and over 
chasms by means of rotten planks, tlien an exceedingly 
steep ascent by short zigzags to a flat, at Ihe foot of 
Decani peak^ here is a small temple of Bhairohdl 
who is esteemed the janitor of Gangotri, at this p&d?^ 

pious Hindus leave tjlieir slioes,. 475 21 

. 3 Road tolerably level, winds rounds the Soutli West 
side of Decani peak, the river is about *800 feet be¬ 
low to the right and rising from ils bed ii« la wall of 
mountains of a height I find ii difficult to estimate, 
below to the river steep precipices —tSewri ipeak 236 

Midnri peak 150,.... ^qq j.jq 

4 Path very difficult, a few paces further on cross anolIic4 
frightful chasm by a platform of a foot or 18 inches 
wide—Road over masses of granite piled in confusion, 
they are fragments of a fallen peak. Looking up /e 
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r ... . Pmt. 

see llte‘tt«reriRk^ ^wmits iftf «6Skm% it)V»N 

haiigfrtg tts." The • wIvWe Way '^tr^wetl * with ^Ihlis lof ^ 
TWk froni'them. Mimy traces ©f bears—J-. w.630 
5 Wind rMmd’the brow -6f thelHlI, "a^d uome ti]pi©n an 
Cluing* where lire- eye 4s saluted with a 'fUll View ‘ of 
^Sfta /irf’peak, iind in lhe distance the 'tnoiiiliiaiiis ^of ' 
jKi/ofr ^HtAwif/oya, crowneil ^by the'Jjeak of 


“^0 

7 

8 

"X 

9 


towering to a great'heigh I, the pure SridWsOh it sHine 
in the suns rays with dazzling brilliancy,. * 690 

Bad and slippery path,-as before high rock 4boVo tp left, 
the l iter deep below to right cedars here, 310 

Ditto... .ditto,...iditto.. 330 

Rather belter path, the ‘river deep below foaming in its 
narro w, and rocky bed, most fantastic great enow pedc 

J o 

over Bangotfi 119, 

Black rocky peak aicwtes the* river—Call it Iron Sides 
125 30,. 1500 


10 Belter path but broken, and a torrent falls in from tlie 

• « 

snow across the river 200—Iron Sides 129—Cedars— 

Not much ascent or descent, path hence chiefly undu¬ 
lating and lying along the sleep side of the mountain, 3900 

11 A long steep side. River deep below in a sleep confined 

channel of light coloured granite. Cedars here—Iron 


^ Sides 129,... 

12 Path as before, across the river is a cascade falling through 
a large snow bed, the snow reaches in several nlacea 


720 


95 


160 


140 


i2e 

133 


133 


127 


127 
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from 1 ^) 0 ' niNCitMi oa Ihe opposite side to the summit 
of this .iii)iHuiteia 9 > whiph are very steep. We aje aW . r 


o 

most in sight of. GangctrC^ .... 390 95 

13 The river, flovre under beds of snow which have fallen 

into H, from lhe peaks, and cover it,..... lgp2 96 

M Sleep ascent and cross a torrent,.292 32 


15 Pass above a Cascade falling pver a precipice of gtey gra¬ 

nite with black sparry spots. Wonderfully steep 
precipices.00. h.C'lh sides of the river, on this side the 
rocks are.' quite, bare and shatbecy,... 1083 92 

r-* 

16 Crdai ahuvn a. Cascade; falbog from a rocky gorge to the 

tied—P aOx. e^tretftely .had*.. .Tliis. river belovv foaming 
between! !'W’ahs of ror.k,,,yKi!rfectly perpendicular. A 
Kdng4i d<'stroycd;>Vihsiui fbaneriy beep laid over 

at this place, by the banditti who in the rains plun- 
der the Geddrtidlh. districts to the h^stward. The 
rocks 4lifough which .the. river flows have horizontal 
strata arid the light hue of Portland stone-—They are as 
usuaVgranite—The cedars here are poor and starved— 

Very-bigh bare rocks above to left. Jtudr Hinid<- 

» p 

layiL a stoowy peak 95,..... 1510 96 

17 Descent. Qaut't^und a small flat space by the river 

side—r-On the opposite side the Cedargangd falls into 

o 

the Ganges from 107. It has no claim to the title of a 

# 

, River, being merely a torrent from the snow, of 10 ol 
12 feel wide and shallow. It comes out of a rocky 








RiVBRIi .04KCIA9 «Fumn A. 

ft 

|t| wmi be longer tlm tbfee or 
four HuleSy **.»* * *•••,»*• *.•,»• »l• • •«.• *.<«-••*• • 13S3 lOS 

f 

18 GmgoitH. Tbe emaU of Qangd M<C» end 

J[iWgtraf’^»aikrigl)lbAfd(Qf1be6«iigfe».^%......^ 573 Do. 


16,378 


Thk path to«day: was, of the worst description, and is on the whole 1 
think the most ru|^ed march we have hitherto had, though there are not 
any long ascents. Nothing can be more uufdeasant than the passage 
^along the rotten ladders, and incUned scaffolds, by which the faces,, and ; 
^ dprners of the precipices, are made. The rest of the, 

^ way lies alcmg the side of a very steep mountain, and is strewed with. 
Tbel^. The views of the snow^ pealts which.are on , ad sides,, were very 
grand and wildt 


The rocks are of granite,, but of a lighter oolour than usual, and specks 
of a bright black sparry substance are interspersed in them, at the 
distances of from one ta three inchest 


The rivers bed fii'om Bhairog^hdt'i to ChurUund, was between mural 
precipices of !%or 300 feet high; above them was tlie steeply inclined 
ground, aloitg whiob aur path laid^rr^Though very rocky, tliere were 
many places with soil, wfaece the oedaes grew, but not large-^Above the 
* pa%to our leit were bmre ro^y preciptoes, on the summit of which, the 

Bb 
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mow lies: at €raur(tuitd smd Gfan^ofrf, the riTen^'Wd l^domes more 
Open.—The temple at GangotfC^ baMnefuilttp of stone of the smallest kind; 
it contains small statues of BMgiraVhf^ Gangtf^ &c. and it is built over a 
pieoe of rock, called Bh(tgirat^M»SiUC^ 4ind is aboilt 30 feet higher than 
the bed of the Gaag-es; and immediately above its right bank, there is 

also a rough wooden building at a short distance for the shelter of tra* 

( 

vellers.—By the rivers side, there is in some places soiF, where small 
cedars grow; but in general the margin is strewed with masses of rock, 
which &U from the preripices above—the faills do not appear recent. 

Too much tired to attempt to bc«i mercnry in the tubes to-day.—At 
night, having prepared the instruments to take the immersion of one of 
Jupiter’s Saieltites,'we laid down to resfi, but between 10 and 11 o’clock/ 
were'awakened by theTockingof thegroumd, andon running out, soon 
saw the ejfifeots of an earthquake, and the dreadful sitnalion in which/;i^e* 
were, pitched in the midst of masses of rock, some of them more than 
iOO feet in diameter, and which had fallen from the cliffs above us, and 
probably broii^ht down by some former eaithquake. 

I 

The scene around us, shewn in all Its dangers by the bright moon 

*■ 

light, was indeed very awful—On the 3d shock, rocks were hurled in 
every direction, from thd peaks around, to the bed of the river, with a 
hideous noise not to be deiieribedv andhever to be foigotten: after the 
crash caused by the frlls near ui had ceased, we could stiil hear the 
terrible sounds of heavy falls in (he more dii^at recesses of the mountains. 

We lotdfied up widi dismay at tbeioUS over head, expecting thdi^ihe 
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next some ruins from them; hnd they fallen, we 

could not have escaped, as the fragments from the summit ■ would have 
flown over our lieadsi^end we shonM^iuive been buried by those from the 
middle. _ ' 


Provimntially there were no mom elhoc^ that night. This earth¬ 
quake was snftirtly felt -in -all -parts of the mountains, as well as in the 
plains of the N. W. provinces of Hiitdmtm* 


In the morning we removed to the left bank of (lie river, where there 
is a bed of sand of about 150 yards wide; then is a flat of soil with trees 
^f about 20 yards wide, and immediately above it are precipices with 
^ jfnow on them; here we were much more secure; in the afternoon, indeed, 

I » 

the effects of the snow melling, often ckused pieces of rock to fall from 




■^e, to near our station, but we could avoid them by running over the 
sand to the river side, which conkl not be done on the right bank; be¬ 
sides only comparatively small pieces fell here, and in day light, so that 
this is much the best side to encamp on.—We had the curiosity to mea- 
«ure trigonometrically the height of the cliff, at the foot of which we were 
during the shock, and found it to be 2745 feet. 


Tins day, the 27th, we had a riight shock of an earthquake, as wdl as 

so on the 28tb. 

% 

Barometen\ 

Filled a new and full length clean tube with pure mercury, immediately 
•|Clr filling (unboiled), it stood at 20. 890 
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Thermometer attached..T'S < 

o I 

Ditto detached.68 

I 

Having hung the Barometer up in the tent, aiu) aHowed it to acquire 
the temperature of tiie air'^and adjusted zero, Uie following lieighU we 
observed; 


Thermometer attached 77^^ C upper aurlace of the 
Ditto detached G3 i Mercury 
Second reading an hour afterwards, 

Mercury upper convex surface 



Ini*h 

,20. 8320 

20. 8065 At. Th. 60 

o 


7335 Del. do. 67 
74 IQ 

Ther. « 

An hour afterwards upper convex....20. 8255 72 

Lower line.. 8080 01 / 

Afternoon, outside of the tent three hours after hUing the tubei 

Mean at 4 o’clock...20. 7842 57 v- ^ 

There were very few and but small (Air) bubbles in the column, and 
the vacuum was evidently pretty good, us shewn by the smart cracking of 
the mercury against the top of tbo tube. 

Water boils.. 196 


Lower part of head of* column 5 


i 


We now begin to boil the mercury in the tube. The tube as 
usual broke. None but a professed artist can expect to succeed in this 
didicull business, once in ten times.—^With the unboiled mercury, theve 
must be an error, but it should not, I think, affect the heigliU more than 
200 feet, and generally not 100 feet; and as under the present circum¬ 
stances w e cannot do more, we must be content with such .approximate 
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fuV. it of some consequence, to have the heijijhts ol‘ 

lh(''e j)!accs even within ,200 feet, as hitherto no idea could be formed 
on the subject. 


When a lube is filled with unboiled mercury, wliich of course con¬ 
tains air,*jt stands at first higher than it ought, from the air dilating the 
column; but, after a short lime, much of the air escapes into the upper 
part of the tube, where the vacuum ought to be, and there expanding, 
presses dovm the mercury in the lube, thus making it lower than it 
sl'.ould bo. The mean height will not differ very mach, perhaps not more 
ihiiM two if’iillis of an inch, in moderate Iieats, from that shewn by a 
'bcilod tube. 


Tir. . i'.;? I iiiid, wore 2 ouil i f 6 >^001 from England, to the 

Suj‘"\vyfir (icncraPs Ollioo; thoy were ni ide by ijEiior. .md are very hue 
inslranunl^, but so little attention bad been paid to their packing, Lbat 
the tuljc: of them al! were found t(» be broken, when they arrived in 
Calcutta, as well as mo«t of the liiermomctcrs bedongiug to them; there 
wore spare, but unfilhd tubes sent with them, and some of these wamld 
not lit. 


^ViiENEVER barometers are sent, there should be to oacli at least 6 spare 
iiihcn filled Englaml tiy the maker, and hermelicaiiy sealed, and these 
should be eaudully packed in separate cases ol copper or wood, lined 
with flannel, and the scale downwards should go to 13 inches: the 
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scale of these barometers only reaches to 19 instruments 

intended for Iiulia^ solidity should be consider/jd; we want those which 
will do their work effectually^ and are not anxious that they should be 
small and easily portable^ as we can always here find means of carrying 
them. The mean height of the column, by such observations as I 

t 

thought most to be depended on, is 20. 837; the temperatn.es of the 

o o ^ 

air and mercury being 73. and 63. From which, the height of Gangautri 


feet I 

above the sea, calculated by M. Raymond’s method, is. 10319*4 

By Dr. Hutton’s method...10306.6 


hatitude observed 27th and 2Sth May, 1817. 

By me, reflecting circle, alternate faces, mean by A. and 

B. Libra.30 59“ 29 ' 

Large Sextant by Rerge —Lieutenant Herijert, 4 sets ditto, 35 ^ 
By me, reflecting circle—8 circummeridional altitudes ' ^ 

of Spica, being 24 indexes, on alternate faces. 27 1 

Mean latitude of GangawO'i. .30 59 30 5 


These were good obsert^ations, and refraction is allowed on the alti¬ 
tudes, according to the barometer and thermometer; and all other correc¬ 
tions for precession, aberration, nutation, &c. are applied as .usual. 

The pole star could not be seen on account of the height of the cliffs, 
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nor any star to the south lower than those observed.—-The same cause 
most unfortunately prevented our being able to observe any eclipses of 
Jupiter’s Satellites here, or the occultation of the star ii: Libra by the 
Moon, and I was sorry to find that my chronometers could not be depen¬ 
ded Oil to shew Wie difference of longitude in lime; though they arc of 
the best hind,Xand hung in gimbals, no method of carriage that I had 
that adopted could prevent them feeling the effects of the short and con- 
linually repealed jerks they received from the uneven steps, which the 
man who carried them on his back was obliged to make. Nothing 
excepl a staff’ can be convenienlly carried in the hands, as they are so 
-frequently employed in assisting llic feet in difficult places, 

"I'.-iu mean breadth of ihe Ganges at Gangotn' wslh (measured by the 
cliuin) 43 feet^ depth 18 inches^ and nearly the same depth at the sides, 
a-' in the middle: the carrenl very swift, and over large rounded stones.— 
This was on tiic 2Qih Maij^ llie stream was then in one dhannel, but llie 
efl'ect of the sun in melting the snow was at that season so powerful, 
that it was daily much augmented; and on our return to Gangofr*, on the 
2d June^ the depth of ihe main stream was 2 feet, and it was a few feel 
wider (but I did not llien measure the width); several shallow side chan¬ 
nels had also been filled in the interval, and on the whole, I estimate, that 
the volume of water was doubled. 

Tiiovgii the frequency of the earthquakes made us very anxious tc 

Z out of oifr dangerous situation in the bed of the river, we resolved, as 
liad come so far, to leave no means untried to trace the stream as far 
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I . , 

as possible, and accordingly sel out on the morning of the S9tli of May^ 
hoping to arrive at the head of the river in the course of the day.—The 
two Gangotrt Brahmins could not give any information as to how far it 
might be distant; they had iiever been higher than Gangotri, and assured 
us, that no persons ever went further, except the Munshi, who appears, 
by the account in the Asiatic Researches,, to have gone about 2 miles. 

Mr. James Frazer visited Gangotrt in 1815, and was the first 
European who did so.^ 

May 29th, From Gangotrt, forward vp the Ganges, 


I'acrs, P-fff , 

1 Pass avalandje, and fragments of rock newly 

o 

fallen, and which cover the path. 600 88 

2 Ascend a snow bed, which covers the river, it is 

about JO feet thick... 524 ditto 

J Over the snow bed, and descend to the open stream. 

He'-e a gorge of huge rocks obstructs the 
stream? they have all fallen from above. 397 ditto 


N. 13. The Brahmins say, they ne ver heard of any 
rock or place called the cows-moulh or Gao 
muc'h, or any thing like it, either in sound 
or signiiicalion.—^We did upt see or hear of. 
any image whatever, 

4 River flows under a snow bed 5 a rill of water 
from the snow to right. H igh precipices on both 
sides, all^the way .... . 


278 88 
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P*et. Dtgrtes. 

5 Alternate'avrflanches of snow and rock recently fallen.— 

River under an avalanche of 500 feet thick, the snovr 

hard and frozen... 900 80 

6 In rocky bed of the river. Ascend a rock 35 feet iiig*!! 

by climbing. River much confined, and the fall great 485 80 

7 A great faU of the peaks.—River bed filled with fallen 


rocks, and difficult to pass.—The stream, a succession 
of cataracts. High peaks above..... 691 80 

8 Over fragments. Here tlie river falls out of a snow 

bed, in a cascade of foam: ascend the sreat snow 

bed. 500 ditto 

9 Strong ascent of the snow bed, which is about 100 feet 

thick, over the river.. 221 80 

' Cascades of the river. Pass through masses of ? |qqq 1 ^ 
difficult to climb: precipices above.3 f I5 


11 Cross a torrent 6 feet wide and 9 inches deep; it ct)n[>es 

from a cleft in the peaks to the left. River here 

under a snow bed; from last station is a rocky path 969 82 

12 River turns the foot of high snowy peaks to the right; 

precipices (juile pprpendicmiar to the left .—Ihidra 


llimdUiya peak 97. 853 82 

13 Finding that the head of the river must be more distant 
llian*we expected, we sent back to GangoLrC for a 
small tent... 50 103 


11 High muyai precipices rising immedialely from the river 

Dd 
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Pmett, D'grttt, 

to Ibe lf‘ft i ssriowy peaks to the right, tlnrir suikimits 

about 6000 feel above us.. ... • • • ^40 110 

\h Cross the river at some falls. We leaped from rock 
to rock with some difficulty.—Large rill to right t 
present general Kne of snow about 200 feet above 

us,—To the rights the face of the mountain has 


slipped.. 110 315 

16 Bkcjpatra {i. e. birch) to the right with some 

pines,' but small and stunted.—Great mural preci¬ 
pices to the left.... .... SOS 110 

17 Begin to pass a great snow bed, from under which the 

river falls in a cascade.—^Hsavy slips of the mountain 

to the right.. 924 ditto 

18 Ascend a very steep mass of snow, whicii covers the 

river; it appears to be 300 f^et thick. 340 360 


19 Cross a rill.—^To the r%ht above us, are sharp snowy 

peaks 6 or 7000 feet high, at their bases is some 
soil, and loose stones, in which birch and small firs 
grow.. 752 UO 

20 Up the rocky bed of the river, and here ascend a very 

large snow bed, which reaches from the top of the 
peaks to the right to the river, and conceals it: the 
river bed here more expanded* The feel of the' 
mountains to the right not so steep as hitherto. To 
the left are precipices. Savf some musk deer amoiig 
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the rocks,—From the top of tlie snow bed, |a noble 

® - tt 

SHOW) peak (St. Gverge) appears, bearing 132 38 5 
Altitude... 10 40 5 


A snow peak behind «s, distant about 20 miles. 


bears....284 24 

Altitude. 3 02 


1478 ditto 


Total Paces 12,220 


Above the left bank of the river, and by the side of the snow bed, are 
some birch trees and small long leaved firs, but no more cedars.—^This 
being the only convenient or safe place we could see, we halted here. 
The river is perceptibly diminished in bulk already, and we hope that 
to-morrow we may see its head.—^The march to-day was,most toilsome 
and rough through the loose fragments of rock which daily fall at this 
season from the peaks on either side to the river, in the afternoon, when 
the sun melts the snow.—^Travellers should contrive to gain a safe place 
by noon, or they may be dashed to pieces. 

li- was very cold at this place, and froze all night, but we had plenty 
of firewood from the Bhojpatra trees.—^The soil was spungy, and full of 
rocks.'-—The silence of the night was several times broken by .the noise 
of the falling of distant avalanches. 
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By the baromelerj^ it appeared, we were 11,160 feeU'above the sea,-—“ ■ 
Water boiled at 193 of Fahrenheit, 

t 

A LITTLE tent, which one man carries on his bach, came to us; but in this 
trip, we eat and slept on the ground, and were well pleased to have got 
so far beyond Gangotri^ hitherto the boundary of rescarcli on the Ganges, 
Latitude observed...30 38 59 ^ 


The place we passed the night on is elevated above the left margin 
of the stream, being a sort of bank formed by the ruins of fallen peaks; 
but as the falls arc not recent, nor the slope so steep, as in most places, 
the birch trees and various sorts of small pines and mosses have had 
time to fix their roots, and afford fuel and shelter.—A very long and 
deep snow avalanche reaches from the peaks above Uie left bank, down*'' 

I 

to the river, and conceals it. On the opposite side of tlie river, the 
arc Qf groat height and mural, except in one place where a tremendous LIl 
l;as taken place, encumbering and obstructing the bed of the river. But 
those ruins are so frequent, that the traveller scrambles through lliein 
with little regard, except where the freshness of the fracture of the fallen 
masses of rock warns him to mend his pace, and got as soon as possible 
out of danger. 


May 30th. Birch Trec^ Ualting flace^ forward. Ther. Sim rise^ 32 
Sit off from the middle of the snow bed, 

■ 1 A torrent 8 feet wide, 5 inches deep, joins the river. Its 


Pu'CfS^ Dfgrees* 


edges are frozen ....... 328 
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2 Cross a higA avalanche of snow, which centals the 
river is very hard frozen. The bed ofthruver be¬ 
gins to be wider; large isicles hang among therocks 903 
8 Ford a rivulet, or torrent from tlie left 11 feet wide. 

Rocky and rough.—Gradual ascent. .2412 

4 Gradually ascending among rocks. To the left high 
diifs of granite, but not so steep as before. To the right 
snowy* peaks, their summits about 6 or TOGO feet high, 
distant about 2 miles. The river bed is here about 
2 furlongs wide, and full of atones. River certainly 
diminished in size; it is very rapid, its bed being an 
ascent. We are now above the line of vegetation of 
trees, and past the last firs.-—Tiie birches remain, but 
they are only large bushes; laurels also are seen, and 
a sort of, 1 believe, litcken^ which grows in the rocks.— 

The noble 3 peaked snowy mountain shines in ^ur 
Iront, and is the grandest and most splendid object the 
eye man ever beheld. As no person knows these 
peaks or their names, we assume the privilege of na¬ 
vigators, and call them St. George, St. Patrick, and 
6t, Andrew; St. George bears 129, St. Patrick 132 30. 

N. B. On going further, we saw another lower peak be¬ 
tween St. George and St. Patikk, which we called St. 
David, and the mountain collectively, the 4 Saints. 

A A fall of the river of 12 feet over rocks, and a succession 
of smaller falls.—The inclination of the bed of the 

Ee 
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ditto 


ditto 
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isi 


river is considjerable; it is filled with blbeks of gfranite, 

white, yello^'and red, and we saw some Aint. Very 

difficult moving here.—Great slips of the mountain 

to the left........ 980 

Most difficult.—Over masses of rock,, which have Adieu 

irom above to the stream.-—Tiiis station b full of * 

/ 

peril, being a very recent slip of the whole face of the 
mountain to the left.—*Tbe broken aummbs cannot 
be less than 4000 feet high; blocks tlireaten to fall, 
and are indeed now continually coming down: 1 have 
not seen so dangerous a slip.—The ruin extends about 
half' a jnile t every peison made tlie greatest haste to 
get past thb horrid place. The fracture of die rocks 
b 80 fresh, tliat 1 suspect tills havoc must have been 
caused by the earthquake of the 26lh, fer wc heard a 

(132 

great crush in this direction..... 1353 | to 

(140 


Over snow for the most part. An enormously high and 
extensive snow bed in sight, in front: it entirely con¬ 
ceals the river, but the stream is yet 20 feet wide.... 615 
Snow all round, and above and below, except where it 
has melted just here^ on a convenient 6at, between the 
river and the feet of the mountains to the left.—All 
beyond is an inclined bed of snow, as far as the eye can 
see, and there b no firewood; so we must halt here.— 

Call it halting place, near the Debouche of the Gangeb 447 
Proceeded forward to reconnoitre, and returned.... 1034 


180 
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P«eej Drgreet. 

d Up the river, and along »now.—Mount Moira 1H), pyra« 

mid peak 200....7!!^..... SOri 

Return to o, 8 to halt for the sake of hrewood. Deduct 1034 


7037 


I 

This is an exceltent and'safe ^lace; no peak can fall on us; 5 com¬ 
panies, or even a battalion, might encamp here.—iSublime beyond de- 

# 

scription is the appearance of the snowy peaks now so close to us. The 
4 Saints are’at the head of the valley of snow, and a most magnificent 
peak, cased in snow and shining ice, stands like a giant to the right of 
the valley: this we named mount Moira, The show valley, whicli hides 
ilie river, appears of great extent; to-morrow will shew what it is. 

We experienced consicierabre difliculty id breathing, and that peculiar 
sensation which is always ielt at great elevations, wiiere there is any 
sort of herbage, though I never experienced the like on the naked snow 
* beds, even when higher.—Mountaineers, who knows nothing of the 
thinness of the air, attribute the faintness to the exhalations from noxious 
plants, and t believe they are right, for a sickening effluvium was given out 
by them here, as well as on the heights under the snowy peaks, which I 
passed over last year above the Setlej; though on the highest snow, 
the faintness was not complained of, but only an inability to go far with¬ 
out stopping to^take breath.^ 




m 


A Survey of the 


Barometer.—T i]p tube heated, and then gradually* filled with mep- 
cury, half an inch aM lime, and the bubbles which were perceptible 
driven out by genliy beating against die placses they were seen at: 

liich«« 

The mercury stood at.18. 

«« o 

Detached thermometer.55 

Attaclied ditto.53 

Height of the place above the level of tlie'sea 13,914 feet 

o 

Water boils at 1924:; which, according to Mr, Kir wan’s table, answers 

c In. 

to a barometer of 19* 5« 

We are about 150 feet above the bed of the river. By day the sun is 
powerful, although we are so surrounded by snow; but the peaks reflect 
the rays.—When the sun sunk behind the mountains, it was very cold; 
al night it froze. Hijgli as we are, the clouds yet rise higher. — The colour ' 
of the sky is a deep blue.—What soil tliere is, is spungy.—A few birch 
bushes are yet^seen; but a Ia;*ge and strong ground tree or creeper over 
spreads the ground, somewhat in the manner of furze or brambles; and it is 
a curious fact that the wood of this, is, we think, that of which the cases 
of black lead pencil*' are made, being of a fine brittle, yet soft red grain 
and the smell is the same as of that used for the pencils, and which has 
hitherto bcen^calied by us cedar. I havp specimens of this wood; it is 
called^ 1 think, Chundunt jl saw it on the,summit of the Chour peak, and 
in the snowy regions of Kunaur^ but did not then examine'it—It will be 
found, probably, that tlie Pinus Ctdrus or Cedar of Lebanon is the Deodar 
(or iis it is called to the AVestward, the Kailou)^ and no plher.-r-Nori do 
our mouiiUiin cedars (24 feet in circumference) yield in sizeor durabiMty; 
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to fl^ose of Lebanfn. But this Chandan (miscalleii Cedar) is not even 
a tree; it may be called a large creeper, growing in the manner of bushes, 
though it is very strong, and some of its arms are a\ thick as a man^s 
thigh;—of this, and also of the great Cedar (Deodar), and of other 
pines, 1 will send specimens. 

• 

Latitude. 

ivieulenant Herbert. —5 observations, by Sextant, 
of Meridian Altitude, Pole Star, and & minoris.... 30 56 37.5 
My observations, reflecting circle, reversed faces, M. 

Alt. Polaiis....... 0 0 3:2.5 


Mean. 30 56 31 5 


All good observations »—The particulars of them, as well as of all 
others, 1 have preserved. 

The strata of rock, (where exposed), near the summitsr of the grand 
snowy peaks, was very nearly horizontal, as I observed it to be, last year, 
at the summits of the peaks above the SetleJ; though in lower parts of 
the Himalaya, it is generally seen deeply declined, as observed between 
Bangui and Sookie, as well as at Jumnotri, &c. 

The colour of the high rocks on the four Saints, appeared to be of a 
light yellow mixed with brown or black. There being a small piece of 
level ground here, a primary base was measured on its longest extent; it 
was 319 feet;-with it a longer base of 667.2 feet was obtained, favorably 

Ff 
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situated for lalting pie' heights and distances of llie pea^s in front. 7 his 
base, being but sIkutI, and no other to be had, great care was taken in 
observing the ang^ and elevations; and tliey were repeated both with a 
line theodolite, and reilecting instruments, (my circular instrument could 
not be safely brought beyond Reital). The angle of altitude of peak 


It 

St. George was...-... I t 07 

frft 

Its height above the present station. . .9o26 (i 

The station above llie sea, according to 'he barometer........ 12,91 i 


Height of the peak above the sea, feet. .22,210 ti 

♦ .. " ' 

Distance of St. George 58,240 feet 

Latitude... 30 52 29 1 

Bearing, corrected for varration, is 132 20 or 42 20 S. of E. 

St. Patrick, height above the station. 9471 0 

Station aboVe the «ea ... 12,914 

Distance 42,480 feet, and height above tlie sea, feet 22,385 

Latitude.30 5i 35' 8 

*> • 

Corrected bearing’S. of East 46 44 
A sharp peak across the river;—call it the pyramid; angle of elevation 
taken with reflecting circle, corrected for the distance of the eye, to tlie 


mercury... 32 57 9 

Height of the peak above llic statiim.... 8,052 

StatiOti above the sci.12,914 


Height above the sea 


feet 20,966 
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Distance,.. i • 14,800 feet. 

Latitude.30 54* 46 7 

Correct bearing .. .... 77 00 S. of E, or 167 


A RoeHL on the great snowy bed, over which we are to pass, proved to 
be distant 9044 feet, and its height above this place 984 feel, the angle 
of elevation being 6 15, which is the general inclination of the snow 
bed; as our progress was continued far bey<jnd this rock, it will easily 
be imagined that the crest or summit of the bed, then distant 5 or more 
miles by estimation, must have a very considerable •elevation. 

Wk had brought very few followers onwards from Gangotri^ but 
here we sent back every one we could possibly dispense with, that our 
. small slock of grain might subsist the remainder, who were a few trusty 
fellows (Mnsubnans), 2 Gore"*ha Sipdhfs^ and a few Coolies^ for two days 
or lliiee if [lossible, in l!ie event of our being able to get over the snow in 
liont. And I sent orders to the people at Gangotn to leave grain there, 
if they had any to spare, aiul if they did not hear of any supply coming 
from Lleilal, to make the best of their w ay back till they met it, and then 
to halt for us, and send some on to us.—Having made all the arrangements 
we could, on the imporlaul head of supplies, and made observations, we 
had leisure to admire the very singular scenery around us, of which it is 
nnpvBsible to give ^u adequate description. 

The da^i^zlir^ Ijrilliancy of the snow was rendered more striking by 
its conUast with the dark blue colour of the sky, which is caused.by 
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the Ihinness of tlie air; and at niglit, llie stars shone willi a lustre, wl$rch 
they have not in a denser atmoaphere; it was curious too, to sec them, 
when rising, appear like one sudden flash, as they emerged from behind 
the bright snowy summits close to us, and their disappearance, when set¬ 
ting behind the peaks, was as sudden as we generally observed it to be 
in their occultalions by the moon, 

Wc were surrounded by gigantic peaks, entirely cased in snow, and 
almost beyond the regions of animal and vegetable life, and an awful 
silence prevailed, exce[)t when broken by the tiinnderiog peals of falling 
avalanches; nothing met our eyes, resemhimg the scenery in the haunts 
of men; by moonlight, alt appeared cold, wild, and slupcndoiis, and 
a I’agan might aptly imagine the place a fit abode for demons.—We did 
not see even bears, or mask deer, or eagles, or any living creature, except^ 
some small birds. 

To form an idea of the imposing appearance of a snowy peak, as seen 

o 

here under an angle of elevation of nearly 33, and when its distance is not 
quite 3 miles, and yet its height is 8052 feet above the station, one should 
reflect, that if even when viewed from the plains of Hindustan^ at angles 
of elevation of one, and one and a half degrees, these peaks, towering 
over many intermediate ranges of mountains, inspire the mind with ideas 
of their grandeur, even at bo great a distance; how much more must 
they do so, when their whole bulk, cased in snow from the base to the 
sumiyiit, at once fills the eye.—It falls to the lot of few to contemplate 
so magnificent an object, as a snow clad peak rising to l:be height^ of 



kW6 Jumna! M f 

J 

upwards of ihUe &nd a half, at the aliort horizontal distance of only 
2 } iW,es. 


May Sist Fram halting place, forward, 

ftees, DcfTtCi. 

]' Along, and above the right bank of the river, rocks and 


snow....... 1115 133 

a 

2 Descent to tlie b.d of Uie river, enclosed by rocks. 864 193 


3 A most wonderful scene;-—The B^hdgirat'^ht or Ganges 511 140 

issues from under a very low Lrch at the foot of the 
grand snow bed—-The river is'bere bcHinded to liie 
right and left by high snow and rocks j but in front, 
over the Debouche, the mass of snow is perfectly 
perpendicular, and from the bed of the stream to the 
summit, we estimate the t lickness at little less than 
300 feel of solid frozen snow, probably the accumula- 
iion of atyps;—it is in layers of some feet thick, eacli 
seetningly the remains of a fill of a separate year. 

From the brow of this curious wall of snow, and im¬ 
mediate y above the outlet of the stream, large and 
hoary iciclt's depend; they are formed by the freez¬ 
ing of the melted snow water of tne top of the bed, 
for in the middle of the day, the sun is powerful, and 

t 

the n^ter produced by itS'aclion falls over this place, 
in cascade, but is frozen at night.—The Gangotri 
Brahmin, who came with us, and who is only an 

G g 
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illilerate mountaineer, observed, that he thought 
lhe=e icicles must be Maiia'de'va’s hair, from 
whence, as he understood, it is written in the Shdstra^ 
the Ganges flow?.—I mention this, thinking it a good 
idea, but tfie man had never beard of such a place, 
as jictuaily existing, nor had he, or any other person 
to bis knowledge, ever been here.—In modern times 
they may not, but Hindus of Research may formerly 
have been here, and if so, I cannot think of any 
place to wiiich they might more aptly give the name 
of a Cow’s Mouth, than to this extraordinary Dc- 
bouche ,—The height of the arch of snow is only suf¬ 
ficient to let the stream flow under it. Blocks of snow 
were falling about up, so there was little time to do 
more here, than to measure the siaie of the stream.— 
Mcasinrcd by a chain, the mean breadth was 27 feet.— 
'I'he greatest depth at that place being knoe deep, or 
IS inches, but more generally a foot deep, and rather 
less jnd at the edges, say 9 or 10 inches.—‘however, 
call I he mean depth 15 inches.—Believing this to be, 
{as I have every reason to suppose it is), the first ap¬ 
pearance of the famous and true Ganges in day light, 

s 

saluted her with a Bugle march, and proceeded, (liav-* 
ing to turn a ILllle back to gain an oblique path), 
to the top of the 'snovr bed j having ascended it, to 


.1 


Uie lefU 




width, filling up the whole space between the feet of 
the peaks to the right and left; we can see its surface 
forward Ip the extent of 4 or 5 miles or more, to 

t 

where its it bounded, on the left, by the feet of the 4 
Saints, and to the right, by snow spurs from other 
mountains beyond mount M(iira; these last spurs ra¬ 
ther overtop the feet of the Saints, and to them, and to 

0 

the place where we judge there is a ridge, is all as- 

o 

cent over snow.—Pyramid peak 236—Mount Moira 
180—St. George 129—St. Andrew 136 . 1400 114 

o 

5 Ascent of the same kind—generally acclivity 7, but we 
pass over small l>olIows in the snow, caused by its 
irregular subsiding.—A very dangerous place; the 
snow stuck full of mbbish, and rocks imbedded in 
it.—Many rents in the snow appear to have been 
recently made, llieir sides shrinking and falling iru 
A man sunk into the snow, and was got out not with¬ 
out some delay. The bed of the Ganges is to the 

right, but quite concealed by llie snow. 509 do. 

In high hope of getting on to what may be at the top 
■of &ie acclivity, we have come on cheerily over the 
hollow and. treacherous compound of snow and rub¬ 
bish, hut now with bitter regret, we both agree lljat 
to go on is impossible! The sun is melting the snow 
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on all sides, and its surface will not bear us any 
longer. I have sunk up to my neck, as well as others. 

The surface is more and more ragged, and broken 
into chasms, rifts, and ravines of snow with steep 
sides.—Ponds of water form in the bottoms of these, 
and the large and deep pools at the bottoms of the 
snow hollows, and which were in the earlier part of 
the day frozen, are now liquid. It is evident, from 
the hilling in of the sides of the rents in the snow, 
that there are hollows below, and that we stand on a 
treacherous foundation.—It is one o’clock, and the 
scene full of amciety and awe. The avalanches fall 
from mount Moira with the noise of thunder, and we 

fear our unsteady support may be shaken by the 

cdiocks, and that we may sink with it. 

^ St. George 130 43 altitude 17 49 

Pyramid S55 33 do. 26 49 

o 

Inclination of the snow bed about 7, wliat appears the 

o o 

liighcsl part of snow bed, ahead 155—Altitude 7. 

No lime to lake more ..... 1427 155 


6156 


^N‘■Jhere we were obligetl to return! Had it been pos'sible to have 
got across the chasms in the snow, we n ould iiave made every exertion, 
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aO were*we ta gel forward; but onward, their skies were ao 

frteep, Wnd they appeared of such great depth, that I do not think it 
Would be possible to pass them, (this year at least), even if the snow 
was not, as at this hour, soft, and the bottoms of the chasms filling with 
/water. Be that as it may, they are now utterly impassable. At this 
'^ason show must fall here, whenever it rains below, so that it does not 


acquire such hardness on llie top, as it does on the avalanches we have 
hitherto passed, where no new snow at present falls.—We now set out 
on our return, and not too soon, as we found, for the snow was so soft, 
and the increase of the wat<;r so great, that though w'e went with the 
most possible expedition, it was only by 2} hours hard labour of wading, 
and floundering in the snow, and scramlding among rocks, where they 
would give a fooling, that we reached the turf, tired and bruised with 
falls, and the skin taken off from our faces and hands by the sun and 
drying wind of these elevated regions. 


It now remains to give some account of this bed or valley of snow, 
which iiives rise to llie Ganges^ It appears that we passed up it, some 
what more than a mile and a half.—From our List station, we could see on¬ 
wards, as we estimated, about 5 niiles, to where there seemed to be a crest 
or ridge of considerable elevalion, thougli low w hen compared w ith the 
great peak which flanked it; the general slojieof the surface of the snow 
va'ley was 7, which was the angle of eicvalion of the crest, while that of 

O 

the peak SU George, one of those which flanked it to the left, was 17 
49.—In the space we had passed over tlie snow bed, the Ganges was not 
to be seen; it was concealed, probably, many hundred feet'below the sur» 

H h 
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face; W€ had a fair view onward, and there was no sign of the rijer,- 
and I am firmly convinced that its first appearance in day is |at d .e de» 
houche I have described; perhaps indeed, some of those various chasms 
an(i rents in the snow bed, which intersect it in all sort of irregular direc-^ 
lions, may occasionally let in the light on some part of the bed of the 
stream, but the general line and direction of it could only be guessed at, 
as it is altogether here far below the broken snowy surface.—^Tho 
breadth of the snow valley or bed is about a mile and a half, an I its 
length may be or 7 miles from the debouche of llie river, lo the suajiuit 
of the sloj)e, which ternlinated our vie»v; as to the depth of the su »w, it, 
is jm})oss;bIe to form a correct jiidgeineiil, hut it must be very great.— 
may easily be imagined, that a large supply of water is furaidved at this 
season, lay the melting of Ibis vast mass in the valley, as well a'^ by the 
melting of that of the great peaks which bound it. From their base«,.. 
torrents rush, w’hich culling llieir way under simw, tend to tlie ceuUe 
of the, valley, and form the young Ganges, which is further augmf i.trd 
by tfic waters which filler through the rents of the snow hc.l itself.—4u 
tins maunev, all the JJimdlaija rivers, whose hea<h I have visited, anti 
passed over, are fornted; tliey all issue iu a full strea n from under thick, 
beds of and difftr from liic Ganges,^ inasmuch as their streams, 

are less, and. so arc their parent snowA-—On our return down the snow, 
vallcv? we passed nearer to its North side than in going up, and saw 
a very cor^siderable torrent culliug under it from the p»*a’:><^ this was 
ranking its way to the centre; at times, we saw' it tlirougli ituiU m the snow^ 
«i.'i at others, only h *ard its iiuise:, as there must be several more such 

t ' * 

feedei's, they will.be Ajjly Kufilcipnl to f .mi such a stream as we obser.v« 
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cd'^he Ganges toi)e at the de&ouc/ie, in the space i of 6 or 7 miles._ 

.1 am ftilly satisfied, Uiat if we conld have gone farther^ that we should 
not have again seen the river, and that its appearanee at MahadE'va’s hair, 
- ,or. whatever we may choose to call it, was tlie real and first debouthe 
jof the B’>hdgiratlH ^—All I regret, is, that we could not go lo the ridge, to 
i^'^at was beyond it. I suspect there must be a descent, but over 
long and impassable wastes of snow, and not in such a direction as 
would lead direct to any plains, as the course to bring oue to such plains 
W'ould be to the N. East or North, whereas the line of the rivers course, 
or rather of the ridge in fronts was to the S. East, parallel to. the run of 

the Himalaya^ which is generally from S. E. to N. W. Immediately 
in front of the ridge, no peaks were seen, but on its S E. flank, and 
at the distance of about 18 miles, a large snowy peak appeared, so 
that! Ihir4k there can be no plaia within a considerable distance of the 


S. E. side of tlie ritigei if there be st cams from Us; other side, llicy must 
flow lo the S. East.—After all, 1 do not know how we should have existed, 
if we had been able to go to the ridge, for we could not have arrived 
there before nigl.l, and to pass Uie niglit on these extensive snows, 
without tirewood or shelter, would have cost some of us our lives, but Of 
that wo (lid iK)t Ihon consider much, (if we could have gone, we would).. 
V/e had only o few lius^ty men with us, and a sltont allowance of grain for 
them, for this and the following day, and liad seal orders to the people left 
at Gan got ri* to make their way hack towards Reital^ leaving 113 what 
grain could be spared, and to forward on what tliey. migbl..moet, as; 
1'expected so.i^e from Heitnl^ from whence we were supplied during' 
our absence from it, of altogether 28 days,—1 camiot suppose IhaJL ^Uy' 
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%W8 way, there cah br»aiiy pTftcUcaWe er usefol p«<!9 to the'TctrtoKafi 
districts, or doubliesi* tlib people would have found it out, and. u'^d it, 
as they do that Up Ihe ^urse of the JdhnmL^ While I give it as my 
Opinion, that, under any circumstances, the crossing of the ddge must be 
difficult, I would by no means wish to be understood to assert, tliat 
I think it impossible, Under more favorable circumstances, and* fli* a 
year when less snow has fallen than in the present; but I seriously 
declare, that situated as we were, it was not possible for us t(» go further 
than we did^ and that it was with great difficulty we got back. 

If is now to be considered, if the supplies of water, produced as 
above described, are sufficient to form a stream of 27 feel wide, and 15 
inches (mean depth) at tha dehmske ,—has been slate l, that at 
Ganffotrt, the breadth of the river on the 20th M;»y, was 43 feet, and its 
depth IS inches.—The distance thence to l!ie djehmiche was 22,(520 
paces, which I reckon about 11 British miles. In that space, it received 
some supplies,* as mentioned in IheBotes, but they were not abundant,— 
Thus the quantity of water is diminished nearly one half; hut it is to be 
remembered, that on our relurn to Gmgotri^ on the 2d June, the bulk 
of ffie river was considered as being doubled, it being 2 feet deep, and 
also much wider, so that on the 31st May, we may suppose it to have 
been 21 Iriclics snd'^pcfbaps 48 feet wide at Gaugotn\ It is with 
this mean size, ’ tlifat the .ootiiparison of the difference of its bulk at 

^dehmtohAf must be made; the proportion tiius is, 
thkt Itiedjoidy- W qpnnility of water would be at Gangotri almost treble 
to Itiatf at ; but allowing it to be only double, in this 11. 

miles, ihwUli^€VMlcu4.1hfii in 3 iar^ railas further, there can be little 
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or po water in the bed, under the snow, and, consequently, that live most 

4 , 

remote'rill, which contributes under the snow, to the first formation of 
tlie Ganges^ cannot be more distant than the ridge; so 1 think it may be 
allowed, that such first formation is on the hither side of the ridge, and 
/ n6t at any lake, or more distant place beyond it. 

Indeed, considering the large supplies which the sm*w valley furnishes, 
I rather wonder that the stream was not larger, when 1 measured it at the 
debouches —Whether there are any boiling springs under the snow, as 
at Jumnotriy I do not know, but suppose there are not, as I did not see 
any smoke; a steam, however, there may be, and the steam may be con- 
densetl ere it can ap|>ear.—I imagine, iliat the season of live rains would 
be, in one respect, the most proper to attempt the passage of the great 
snow bed ; it may at that time be reduced in thickness, but I have no 
idea that it ever melts away; yet, in the rains, it perhaps will not be possi¬ 
ble to ford the river above Gangotn, which must frequently be done, 
if the smaller avalanches, on which we very frequently crossed it, are 
melted. In the rains also, there must be greater hazard from the falling 
of the rocks, and slips of the mountain, for the melting snow forms 
many rills, which undermine the rocks, and set them loose, and it is not 
possible to avoid a large fall of the mountains side, if one should unfor¬ 
tunately be^in the line of its direction, when it comes down. 

I HAVE preserved specimens of the rocks of which these peaks are 
composed, alsb of the different sorts of pines which grow at their bases. 
Above Suc*hiy and Jhala, the country is not inhabited, nor is it habitable 

I i 
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beyond lliosr places, except at llie small village of .Durdli, whfeli 
is now deserted.— TawarrOy Suc'^hi', and Jhala^ are very smdl and 
ruinous villages.— Beital is a pretty good village of about 25 bouses, as 
is Salungy and there are 2 or 3 more in that neighbourhood,—I found 
the inbabilanls civil and obedient. 

The people of Rowaen are, in general, much inferior in appearance 
to those of Juhul and Sirmour, and the more western mountains; indeed, 
nilh few exceptions, they are an ugly race, both men and women, and 
extremely dirty in their persons. They complain much of the incursions 
of the banciitfi from the western parts of Rowaen and Dusahiry who 
carry off Ihcir sheep in the rains; but, from what I can learn, they 
in turn plunder their eastern neighbours of the Ce'dar-ndf^h districts, and 
they pride themselves on the long journeys they maks.* in their sheep 
stealing expeditions—The proper time for those forays is the latter end 
of the rains, wifen the snow in the defiles is much reduced,—The women 
have not here, as to the westward, a plurality of liuBbands, I saw no 
fire arms among the inhabitants, nor swords or war hatcliels; their 
weapons are bows ar.d arrowc.—-The climate of R£italy is, at this season, 
very pleasant, and the price of grain is not high, but it is not abundant, 
—The com is cut in the beginning of June^ 

No volcanos were seen or beard of in these mountains, whose corn* 
position is granite of various kinds and colour3«<-^No shells or animal 
remains were seen—The magnetic variation was small, Amd differing 
little, if at all, from what it is on the plains of tlie upper provinces; it is 
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^TOTA 40 to 1 and 2 according to different needles, and is easterly, hy 

which I iBean, that the variation must be added to the magnetic azimuth. 

The diurnal small changes in the baroineler were perceptible, the 

infercury always failing a little before noon, as in the plains. 

« 

nA>w^'f’ceived new thermometers from Calcutta, both long and fliort, 
J found lliat they gave the same boiling point, but the tliermomrler I 
liad last year, in Basahir, &c. sliewed the boiling point 2 or 2| below 
the new |ones.-—I always suspected the lliermom^ter, Init liad not then 
a belter. It boiled in the Pmnvei pass in die Kmimtr and Busahir 

A 

snowy mountains at 188 at my camp a little above llr lower line of snow, 

o o 

on the 24lh June last, so that it should have been 190, or 22 lower than at 
tlie fica side. Bear? abound in the higher mountains, abo the Goovul 
or Boornl, an animal between the deer and goat, and tlic Phetr, a 
larger animal of the san^ekind; I have preserved the skin, horns and 
bones of the head of one shot near Jumnotri, Near the villages, where 
snow laj^s a great part of the year, there arc abundance of the 
Monaul Pheasants and Chakors. In the lower mountains, there are 
black partridges, and tigers, leopards, and bqars,^ I never saw' any 
snakes in Uie cooler regions# 

It was remarked above, that the enow on the great bed was stuck 
as it were with rock and rubbish in such a manner, as that the stones 
and large pieces of rock ar-e siipporlcd in the snow, and sink as it sinks; 
as they are at such a distance from the peaks, as to preclude the idea 
that Uiey could have rolled down to tlicir present places, except Uwjir 
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sharp points had been covered, it appears most likely that the v^y 
weighty falls of snow, which there must be here, in the winter, bring 
down with ihem pieces of rock, in the same manner as a larger snow 
ball would collect gravel, and carry it on with it in its course.—Masses 
of snow, falling from the high peaks which bound the snow bed, if th ^y 
chanced to collect more, and to take a rounded form, would a pro¬ 
digious impulse, and might roll to the centre of the snow valley, loaded 
with the pieces of rock they had involved, 

I 

It is not very easy to account for the deep rents which intersect this 
snow bed, without supposing it to be full of hollow places.—It struck u?, 
that the late earthquakes might have occasioned some of the rents.—I 
never saw them before on other snow beds, except at Jumnotri^ where 
they are occasioned by the steam of the extensive range of boiling 
springs there; perhaps, tfiere may be such springs here also; they are 
frequent in the" llimalayay and one might suppose they were a provision 
of nature to insure a supply of water to the licads of the great rivers, in 
the winter, wb ’u the sun can liave little power of melting the snow 
above those deep rcf^'sses. 

I WILL now proceed to give some account of the course of the river 
Junma, within the mountains, and of its spring at Jutfinotn\ which I 
also visited this year; the above remarks, respecting the Ganges^ having 
already swelled this paper to too great a bulk, I will make those, regard- 
ir g.lhe Jumna, in as few words as possible.—In the nfaps published 
ten years ago, the Jumna is laid down as having a very long course 
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the latitude of 3*1from what authority, it is difhciilt to guess, for 


much as has been surmised and widtten respecting the head of tho 
Ganges^ I cannot find any accounts of that of the Jaimia .—It was not 
kr^wn, until the year 1814, that the Jumna, properly so called, was a 
comparatively small river above its junction with the Tonne in the 
wnd I, believe the existence of the latter river, though fully treble 


the size of the Jumna, was unknown to Europeans* 


The junction of the Tonse and Jumna takes place at the N. W. 

** I • 

end ot the Dun valley, in latitude 30 30, where the large river loses its 

name in that of the small one, and the united stream is called the Jumna, 

« , 

The course of the Jumna from Juninotri, which is in latitude 30 39, 

4> 

being generally south 50 west, ’ll is fordable above the confluence, 
but the Tonse is not.—Not liaving yet visited the sources of tlic Tonse, I 
am not certain whether it rises within the HtmaLaj/n^ as tiie B’^hdgirallu 
does, or at its S. W, or exterior base like the Jumna ^ but the latter I be¬ 
lieve to be the case. 1 apprehend, that three considerable streams, which, 
like the Jumna, originate from the south faces of the Himalaya, in the 
districts of Barasa, Deulowari, and Dcodara Kowarra, Join to form tlic 
Tonse; and it receives a considerable accession of water from llic Paher 
river, which 1 imagine to be equal iu size to any of the tlireeabove-men¬ 
tioned feeders. Respecting them, I have at present only native infurma- 
tion to guide me, but of the Paber I can speak with more confidence, for, 
when in June 1816, I penetrated within tlie llimduiya, by the course 

of the Sellf'j, I fiaun 1 that the north bases of many of the snowy peaks, 

• 

seen from the plains of Hindustan, were washed by that river.—Its 

K k 
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course, in the province of Kunaur^ in latitude 3131, and longitude Tt^.18 
being from east 25 S. to 25 to the N. of west. In this position, 
the Setlej is bounded both to the N; and S. by higli and rugged 
snowy mountains, from which many torrents descend, and increase^its 
bulk.—Leaving the left bank, and bed of the river, 1 ascended the snc^wy 
range, of which it washes the north base, and crossed over it onjiie 41st 
June 1816, at 40 minutes past 11 oMock, in the forenoon, during a heavy 
fall of snow, being the first Earopeun who effected a passage over the 
grand Himalaya ridge in that direction. 

On surmounting the crest of tl.j pass, I found that the IndravalS 
river, which is a principal branch of the Paber^ originated from the 
snows, on which 1 descended, on the S. W. or hither side of the ridge; 
and I followed its channel, to the place where it joins the Paber^ which ri* 
ver must have its beginning, in like manner, on the same side of the rfilge, 
^ I was infor/ned by the people of the country it had, and I am nearly 
certain it is the case; and it is most probable, that all the streams which 
form the Tonse, do, in like manner, descjnd from the sr)ut^ west side 
of the fronting snovyy range, the north east bi\se of which is washed, 
by the Setlej\ as above mentioned. 

However, I intend to explore the sources of the Tonse^ as well as of 
tlie Setlej\ and Jdhnavi rivers.—But to return to the Jumna, 

Tjie route from its confluence with the Tonse., in he ipaw, is thus;— 
to Calsi four miles,—a large villyge immediately wrlhin the mp.uutain of 
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^h,mar^ of wh'ich district it is esteemed the capital.—It is situated 
between two high and steep mountains, and on the Omla^ a small river 
which joins the Jumna,—Calai is a place of some little trade, as the 
neople of the neighbouring mountains bring to it their productions, and 
^change them for cash to pay their rents, and a very small quantity of 
the produce of the plains.—On the inarch, the Jumna is forded above 

t 

its coniibence with the Tonse, Carriage cattle may go to Calai, but 
further within the mountains, every article is carried on men’s backs.— 
Latitude of Calai 30 31 24. 

$ 

*• 

Calsf, to Bairat Fort. 

Total distance 24,511 paces. 

6000 paces of exceedingly stefp ascent of the mountain, on left bank of 
the Omla; —2^100easier, to llie village ofKhuny on the ridge; remainder, 
along the mountains side, with occasional ascents and descents, to the 
foot of ll’.e pe;.k of liiraty which rises conically above the ridge;—1800 
paces jf the sleep ascent up it to the fort, which is a small double 
enclosure.—It was abandoned by the Gorc'ha garrison, on the approach 
of a force under Colonel Carpenter, 

The height of Birat above Seharanpvr, (nhich is visible from it), 
is 6508 feel; it commands a noble view of the snowy mountains, and 
the variotis intermediate ranges, as well as of the Dun valley, and the 
plains on both sides of the Jumna. 

4 

Invalid.? from the p'ains, requiring a change of climate, may find it at 
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Birat —the winter, the ifdrl is almost burieB in snow, wliich 
mains in shady places, and on the northern side of the peak, till the 
beginning of April; but snow seldom falls later than the last week of 
March, at wliich season, while I w'as in the f()rt, there was a shower 
which covered the ground to the depth of 2 inches:—the peak is a bars' 
^ty rock, with some quartz intermixed. 

^9th Marchy 1817.— Birat to Nurlant, 

m f n. r . ‘ . , 

Total distance 4. 6.—2. 5, narrow path along the mountain’s side, then a 

m f 

steep descent of 2. 1 to Murlangy a small village in a glen, on the Silgad 
rivulet, which falls into the Jumim three miles to the east.—No grain here, 
Lat. observed 30 36 53. 

o • 

Thermometer at noon 78. It was yesterday, at noon, at Birat 50. 

30th March,—Murlang to Coi^ha, 

m r 

Total distance 9. 3.—Proceed 24 - miles down the bed of the Silgad to 
the Jumnay —then leave it, and cross a ridge, and go np the bed of the 
Jumnay to the confluence of the Cunti river, which joins it from the 
Kelnah peak to the west.—That river is about 60 feet wide, and 1|- and 2 
feel deep. If he Jumna is 90 feet wide, 3 to 5 feet deep, rapid, and not fordable. 
—The rest of the path is a long ascent of the mountain, abt>ve the right 
bank of the Jumnay to Cot^hny a village of 10 houses, about 3000 feet above 
the level of ihe river.-—A fatiguing march,—^licavy rain,—no giuin here. 

March,—CnVha to Lakha Mandat 

Til 1' m f * 

, Total distance 8. 7.—For 6. 7, the path lies genciaily along the side 
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•tn f 

of the tnountain, with occvieional strong aspents and descents; 1 , 5 . 
of very sleep descent inlo a deli, the rest lighter descent, flat and ascent 
■from a rivulet to Itak’^ha Mandalf on the right bank of the Jufnna^ and 
e>bout 300 feet above it. 

/ • 

Lak'^ha, Matfd'al is a place of some celebrity, in Hindu story, as hav- 

•I • 

ing been one of the temporary residences of the Pandas; and tradition 
sayx, that formerly there were a great number of statues and temples 
here, but I imagine the greater part to have been buried by the slip of 

i 

the side of the mountain, at the foot of which it is situated.—Several 
pieces of cornices, entablatures, and other ornamental fragments of 
buildings, are seen projecting above the soil, which buries the remainder; 
they are of black stone, and the carving of the orpaments is very well 
executed. There are also two statues of Bhim and Arjun, of the size 
of life, which are half buried in the soil; and a prodigious number of 
small idols are deposited in a little temple, which is the* only one now 
remaining, and which does not appear to be of any remote antiquity.— 
Tl»e Ignorant Jira/tman could give no account of the builder; he declared, 
as they all do, when consulted on such subjects, that it is not of human 
workmanship, but was built by Bhi'm, countless ages ago. 


It does not appear that pilgrims now resort here; the place is nearly 
desolate; it is surrounded by high rocky peaks, and may have been chosen 
as a fit seat for gloomy and recluse superstition. 

0 

m 

Within the temple, there is a large slab of blue stone, inscribed with 

L I 
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Hindu characters; I cleaned it, and took off a reversed impression, as well' 
as circumstances would allow, and sent it to Colonel Mackenzie. 
Latitude of Lak^ha Mand'al 30 43 24. 

Lak'^ha Mand'al^ to Bancauli, . 

m f. 

Distance 3. 5.—Gradual descent 1 ^^ miles (o the Ilicnar riyer, which 
is the boundary between Sirmor^ anu the Rewaen district of CfurhwaL — 
It has a course of about 10 miles from the N. W. and joins the Jumna 
here.—From the river, ^ very strong ascent of I 4 : mile up the mountain, 
to a crest called GerCda Ghat"; th.ee obliquing to Baiicauli^ a village 
of 20 houses, with a temple;—it is on the mounUin'^s side, and about 3000 
feet above the Jumna*—ISio grain to be had here^ as at other places;—I 
planted potatoes* Rainy weather;—no latitude. 

3d April, 1817.— BancauU, to Paunti, 

» • m f 

Total distance 11 . 1 by the wheel; in paces 23,108.—To the bed of 

m f 

the Junma 3. 3 mostly oblique descent, though sleep in some places above 
the right bank of the river. Here are very high and sleep precipices, from 
which large blocks of granite have fallen into the bed of the river, which 
forces its way through and over those obstructions with much violence 
and noise. After passing over the rocks by the river side for half a mile, 
we leave it, and climb the right bank, by an exceedingly steep ascent, to 
the Tocm Ghdti, which overhangs the stream, and is about 1000 feet 
abo\e it.—Hence, descend a mile to the Camaulda river across it on trunks 
of trees laid across, a iittle above it’s junction with the Jumna, 
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TiiE Camaulda is the largest river which the Jumna receives above 
the confluence of the Tonse ; its course is from N. 10 west, down the 
llama Scraf district, which’is a small valley, and is reported to be in some 
pkces a mile wide, but it is now overrun with jungles, full of wild 
be,asts.—^The Camaulda^ now swollen by the rain, is about 70 feet wide, 
and 2| feet deep^and very rapid. Immediately on crossing it, the coun¬ 
try up the Jw/nna assumes a more pleasing appearance; the mountains 
which bound ib though very lofty, do not rise so abruptly, and several 
small villages are seen on their lower slopes. On the right bank of the 

4 

river, there is a slip of level ground 3 to 500 yards wide.—The summits 
of the mountains are covered by cedars and other pines, and tlie snow 
yet lies on them. Proceed, by the river side to Paunti, a village of 20 
houses, pleasantly situated about 400 feet above the Jwnna, —The march 
was long and fatiguing, as it rained the whole way; the loaderl people 
did not arrive till after dark.—At this village, I got supplies of grain.— 
The country I have passed through from Calsi is nearly deserted, on ac¬ 
count of famine, caused by the crops of last year having been destroyed 
by the hail, in October.—Aware of tliis circumstance, I ha\e brought 
grain with me from Calst, and subsisted my follower with it. 

JLatitude of PauuU 30 48 08, 

5Ui April, 1817.— Paunti, to Gtra, 

• m f 

Total distance 7. 1-^.— 2^ miles parallel to the Jumna, and descend to 
its bed, where the stream from the Banaul glen joins it.—Leave the 
Jumna, and proceedS(Jree miles N* W. up the Banaul rivt r.—Then as¬ 
cend the south face of^e mountain to Gira, a village ot 10 large 
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houses pleasantly situated, and sheltered from the northern blasts. This 
district of Banaul is about seven miles in length; the N. W. end is closed 
by a high rocky mountain, where the stream arises, which waters tlie 
bottom of the glen.—Several villages are seen placed in advantageous 
situations on the sides of the mountains, the soil of which is fertile; 
wood, water, and grain are abundant. 

As I learnt that much snow yet remained on my route forward, I 
halted here some days, to give it lime to melt, and to refresh my people, 
who were harrassed by the journey from Calais for it had rained every 
day, and they had been sparingly and ill fed, and also to lake the rates 
of my chronometers .—\ took two immersions of Jupiter’s satellites, as 
follows! 

B. W. E. 

9th April,—2d Sat. Observed immersion at mean time 14 41 55 5 

The same was observed, at the Maci- 


raa observatory, at. 14 49 35 8 

Differences of the meridians ....... 07 40 3 

Longitude of Madras . 5 21 14 

Ditto of Gira . 5 13 33 7 


% 

The observations, at both places, are 
noted as clear and good. 
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|Oih April|—Ut Sat Observed immersion, but not a good 


observation, mean time .... , 


09 

27 


Same at Madras observatory , 


17 

25 

4 



07 

58 

4 


5 

21 

14 


Longitude by 1st Sat. 

«... 5 

13 

15 

6 

Ditto.. .... 2d ditto ....... 


13 

33 

7 

Mean by immersions . . 

fv. 

M. 

13 

1 

6 

Latitude of Gtra .. ... 

.30 52 

•f 

03 




XaIH April, 1817,— Gira, to Thdnm, 

Total distance 8 miles.—Down the N. side of the glen, and pass 
through the villages of Blsdt and Devdlt, to DaJcidt, a large village, 

n» f . ^ 

4. 6.—Proceed parallel to the Jumna, but above it, 1. 6, and descend to 
the Baddl river, which comes from a glen similar to that of Banal, but 
)8 longer, and contains more and larger villages. 

The river joins the Jumna here; it comes from the Ceddra Cdnta, 
a large mountain covered with snow, and its course is from N. 15 west; 
breadth about 40 feet, depth l|and2 feet. Proceed 1^ miles further 
to Thdnno, a Bm|l^ village, 400 feet above the right bank of the 

Jumna, 


M m 
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The road to-day, chiefly on a gmdua! descent; path, good and' p!ea«^ 
sant.—^The JumnotH snowy peaks, seen up the river, have a noble 
appearance; the eastern peak bears 56 l7'N. E:—its altitude 8 16. 

Thdnno appears to be 4083 feel above the level of Seharanpur, 
Latitude observed SO 49 12. 

t 

ISth Aprils 1817.— Thdnno, to Catnauf, i ? 

m f 

Total distance 4. 2L—S eep descenl to the Jtunm, and cross it on a 
Sangha, which consists of three smali spars and some twigs bound to- 
getlier, and laid across m the manner of a hurdle.—The Sangha is in Iwo' 
portions, being laid from rock to rock; one is nine paces in length, aid 
the olher'Scven, the breadth of the river being about 40 feet; but it is deep, 
being confined between the rocks, through which it falls like a cataract. 
The water nearly touches the bridge, which is a bad one.—Some of my 
goats fell through if, and were drowned.—Above this place, the bed of the 
Jumna is much, inclined; the stream bounds from rock to rock, and, for 
the.most part, is a sei'ies of small cataracts. 

A mile beyond the Sangha, cross the Silba, a small river from the 
glen of that name, and proceed to Catnaur, a small villag * 500 feel 
above the left bank of tlie Jamaa; up the S'tiba glen is a convenient 
pass over the ridge, which separates the Ganges and Jumna, 

The path to-day chiefly ascent and descent, and very rough and 
sleep in most places; and hence, forward, Ih.* featu -S of tlie mountains 
bear a harsher appkranee, there being generally ’aural precipices rising 
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(rom the bed of the Jurnm to the height of 1500 to SOOO' feet, either 
cm one side or the other:—The stnnmils^ of the mountains all ronad, are 
deep in snow.—A stream from; a peak called D^lia Curm^ jaim tlie 
Tumna here, from llie S. E. 

Latitude observed 3051 35. 

As no to be had here, I was obliged to maarch, in the after* 

noon, to a very large village called Pah', situated up a wild glen; this 
was a good deal out o-f my route.—Tne inhabitants of Pah, and the 
neighbouring villages, have been noteii fora rebeliious spirit against both 
the Gur^kwdbl, and Gorc'^hu governments;—^They had cut off several parties 
of the JidjcCa troops, and surprized and destroyed- ai complete company 
of Gorc^has^ several years ago, for which they were punished by a force 
gent against them uoder the brave chief B'hacti T^hdpa. On my arrival, 
they refused to sell me any supplies, and I expected to liave had trouble;— 
However, towards evening, we came to a belter understanding, and I got 
abundance of grain.—Tl»e village consists of about fifty large houses; 
the inhabitants are stout and hard featured, and the women generally 
have light complexions, and agreeable counte^iances.—In the morning, I 
went down the glen miles, and then a’ong the right bank of the Jumna, 
but high above it, by a difficult and very unpleasant pathway over- 
' iKinging it; in one place, I was obliged to go with great caution, and 
bare fooled,*for a false step would be fatal.—Tlie precipices, on the oppo¬ 
site side of the river, are quite perpendicular, and on this, exceedingly 
steep. After passing''be worst part, descend to O/’Via Ghur, a hamlet of 
three huts only, in a disfejal situation, at the feel of sleep and loftv cli®, — 
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the rocks hurled from wliicli, by the earthquake of 1803, buried a small 
fort and village, which once s-tootl here:—dreadful mementos are seen in 
these mountains, of the effects of that calaslrophe. Under Q/’Aa Ghur^ 
a stream falls into the Jumna^ and several cataracts are seen falling 
among the surrounding precipices.—There are some hot springs at the 
bed of the Jumna^ which is 400 feet below the hamlet. 

Latitude observed 30 54 47. 

15f^i AprU^ 1817.— t^ha Ghur^ to Hand, 

f 

Total distance 4. 5 \—In paces 91,815. 

9655 paces along the mountain's side, and descent to the Jumntt,-~-^ 
Cross it on a Sangha of 9 small sparse its length 20 feet, breadih about 
2^ feel.—^The river rushes with great yiolence under the Sangha^ and 
nearly touches it.~-The general breadth of the stream is greater, but it 
is here confined between two rocksu 

1200 paces, by the margin of the river; the rest, for the most part, 
ascent, and in some places very steep and rugged. 

Hcfftci is a small village of 15 hcMises, about 800 feet above the 
left bank of the river, on the .slope of the .mountain;—the general 
lower line of snow on it, does not appear to be more than 1000 feet! 
above the village. The oppi^ite bank of the river is composted of yellow 
granite precipices, rising murally from the stream to the height of about 
2500 feet, or more.—The courses of the rock^are disposed almost 
hurizontaliy, as 4^gh as 1000 feet above theyaver; but, towards the 



Rivers^*' Ganges an!) Jvaina. 


141 


fmmrtiits, they appear to incline in an angle of about 55, the ajicx being 
U) the south west.—Heavy ^orms of hail and llmiuier. 


\(ith Aprils 1817.— Rctnd, to Banndsa, 

Distance 7859 paces. 

Ascents and dd'seents to the sniaH'village of Bart, 2356 paces ;—684 
paces fui'll»^r (le^cSmt to* the Bui'hd Gangd river, which has a course of 
about S miles from the snows to theHglU; it is in 2 streams, each 8 paces 
wide, and 18 inches deep; and joins the ;— 1480 paces of exceed- 

Higly steep ajcent; tUeremaindef, aScentl^an'd'dCSceQts, and difficult road.— 
Cross tiie J^mma on a and also* Ihe^Bawncf^a river, which is 

about two thirds of its sizei^'aiTd joins it here.—Ascent to Banna sa, 
a small village, at the fool of a rOcIty ihouufitin, a fall from which, last 
year, destroyed half llie village. ' Angle of altitude of the mountain 

" I . • 

40 55—Among the cliffs, and on the sammit, I observed, with a telescope,' 
many of a species of animal, peculiar to these elevated regions; it is 
called Pheir, and as a mountaineer in my service succeeded after many 
toilsome chfices in sliooting one of them, I can give a description of its 
dimensions. 

f(»el iiiclii;* 

Length, from the tip of the nose to end of the tail; the length ^ 

* of the face being 11 inches, and of the tail 3 inches only.S 

'Ilciglil, from shoulocr to toe. 3 2\- 

G irth, at lh% chest....... • • • 2 11} 

Do. at the loins...... 2 4 

Length of the Iwiic at the shoulders, 8 inches, but on the other parts 
of the body, it is siiort. 

N n 
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1 preserved the skin and the bones of the head and liorns, and pre¬ 
sented them to the Most Noble the GoverkorGej^erajl, who^ I believe, 
sent them to Sir Joseph Banks. 

The face of the animal, which was a male, resembles that of the 
Nil Gdo ^—^The horns are large, the lower part of them stands nearly 
erect from the forehead, but the upper half bendbs badi^^rd* #The hoofs, 
cloven.—^The colour, that of a camel or lion, and the long hair about 
the shoulders and neck, eomewhat resembles a lion’s mane.—^Tli * flesh 
appeared coarse, and an unpleasant musky smell exhaled from it. The 
Iluidustdms would not touch it, but the Gorc’/m ^tpaAfa^and moun- 
tmneer Coolies, eat it with avidity. It is remarkable, that those people 
will not eat mutton. The Pheir is a gregarious animal, and appears 
to subsist on the short iierbage at the edge of the snow.—-The chace 
of it, in its haunts on the di^ and precipices, is most difficult and dan¬ 
gerous ; but, in the depth of winter, when the snow drives them down 
to the villag 6,* the people hunt and kill them more easily. 

In this neighbourhood, springs of liol water are very numerous j they 
are seen bubbling up among the rocks in various places near the rivers.— 
The heat of the water is too great to bear the hand iu it for many mow 
ments; but, having broken my long scaled tliermoineler, 1 could not ascer¬ 
tain its precise temperature.—^Tlie water has little if any tafte.—About 
half a mile above its junction with the Jumna, llie Bantidsa river falls 
from a precipice of yellow and rose coloured grauUe^^of 80 or 90 feet 
high, in a noble cascade.—TI il' breadth of the sip tarn is about 15 feet, 
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and it falls inU) & deep basin, which it has worn in llie rock, with much 
noise. 

The stream is caused by the melting of the snows on Ihu heights 
above. 

# 

From two of IheJumnotri peaks appear towering above 

the clouds, with sublime effect. Angle of altitude, (taken by reflection 

O • (I o « II 

in mercury), of the east peak 15 34 45, of the west 17 10 10. 


l^tk Aprils 1817.— Bannasa. 


Observed immersion of the 2d Satellite, M. T. 

S. 

17 

It. 

16 

9. 

05 


The same look place at Madras observatory, at 

17 

23 

31 

1 

Difference 


07 

26 

1 

Jjengitude of Madras ... • • 

..5 

« 

21 

14 


Do. of Banndsa . 

..5 

13 

47 

9 


^Tiie beginning of twilight made the observation not so good as it 

I wohld have otherwise been. 

* 

o I n 

Latitude observed 30 55 50. 

This is not a goo^ latitude. The weather was cloudy and stormy, with 
showers of sleet. 
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17111 Aprils 1817 .—Banna sa, to Cnr^dli. 

o 

Thermomeler at sunrise 33. 

Descond to the Jumna^ and cross il on a plank 12^ feet long, and 
again on a plank of 10 feel;—depth f)f the water 2^ feel;—beds of frozen 
snow extend to tiie margin of the stream. A most laborious and steep 
ascent of 675 paces, whence gradually descend, and cross the Jumna 
on a small Sangha, where it receives the Jmri fivhlef’/rism-the snow, 
whence it originates, about 1’ mile to the end. Ills less than the Jumna,- 
which is now reduced lo the rank of a rivulet. Strong ascent to the 
village of CursdU. < 

Tgtal distanpe 4978 paces. 

Stormy weather and very cold, driving showers of sleet and rain;; 
path, biid and slippery. 

The village of Curs all contains about 25 sdbstantial houses, and is 
situated at the immediate feel of the Jumnotri ^nowy peaks; but they 
are not visible, as the iicar and sleep part of the base obstructs the view.—^ 
The situation of Curs alt is very peculiar, and one wojid hardly suppose 

that people should choose lo live in such a remote and cidd phice. It is 
the latter end of April, and yet, daily slight showers of snow' fall, and the 

I 

remains of drifts yet lie in shaded places ii\ the village.—By the sides of 
the Imri and Jumna, there are several spots of flat gruiiiid, oi/which the 
inhabitants cultivate grain enough for their sub.'istence.—To the west, 
north, and east, this little secluded place is boundlSd*-by ^he lofiy cliffs 
of the Himalaya ; and to the soutli, il is sheltered a mountain, the north 
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faer of which is hot so steep, and it is clothed with trees.—All those aw at 
present deep in snow, which reaches down to the level of the two ‘streams; — 
yet I found the place by no means an uncomfortable abode,, for the heights 
near it, shelter it from llie violence of the winds.—Tlie sun is pleasantly 
warm in the middle of the day, and the progress of vegetation is rapid, 

in proportion to Ihe length of the winter.—The rocky atul snowy delile 

1 1 

calk’d Jifumoir/'^ where the Jumna originates, is seen in the direction 
of N. 42 cust,—Didant 3 n.iles. 


I.alilude of CuraalC 30 57 19.. 


II M 


17lh April, ob^orved innxiersiuu of Jupiter’s^lst satclUle, 

n:can lime...16 03 46 

It appeals, no ob'.c’rvation was obtained at Madras^ on this day. 


During Tnree days, I attempted to get some sets of lunar distances, and 
also transits of the moon over the meridian, but w^as constantly prevented, 
by clouds, from doing any thing satisfactorily. 


2\fft Aprils \S\7.-^Cur^dii\ to Jumnotri. 
Flat, along the village fields; here climb a steep 
ro.^ky corner, above the river’s bed. Jmnnotri 

® I 

nearly 41 .30 —Chid mountain, over which lliere 
is a pass to Suc^hi on the Ganges, practicable in 
thb rains, (at present it is blocked up by deep 


rams, (at 
^128 30 


0 148 


O o 
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3 Fields—Slight accKvity, snow jfiatches;—^abundance of 

pheasants here, cliiefly of the kind called Mondl 0 

4 Rough and rocky s—descend to the Jumna^ which in 

several places flows under beds of snow 25 or 30 
feet thick.—An overhanging precipice to right.—A 
torrent, called the Bandmli^ ^ the size of tlie 

I 

JwTina^ joins it from a cleft in the rock, and is flif? 
last tribute it receives,—^The path to this station, en¬ 
tirely through snow;—cross the river twice, once on 
the stones, and once on a snow arch............. 0 

5 At Bhairi) Gha'tf —The crest of one of the steepest 

ascents, (for its length), I ever saw; it is entirely up 
the snow, in which we cut steps with P’^haoras 
(spades) to facilitate our passage.—There is here a 
place dedicated to Bhairo Ldl^ who is esteemed to 
be tlic Janitor of Jirmnotri^ and Gangatri —U is 
nolhing more than a low building (if it may be so 
called) of 3 leet high, containing some small iron 
tridents.—1 hung a new English silver coin by a 
copper ring on one of them.... O 

6 Exceedingly steep descent to the Jumna^ by steps 

cut in the snow.—A cascade of the stream cuts 
through the snow, and falls from a rock of the ^ 

height'of about 50 feet...0 

X Slifl' ascent up the snow bed, which cono»llTS5<-/iie^ 
river. Except here, where the stream isy’ksibl< for 


r yard. 

0 64 


6 143 


1 25 


0 130 
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few-ysti'ds through a hole in the snow, the 
snow bed is about 100 yards wide, and bounded 
by high precipices, from which masses of rock of 
40 feet in length have recently fallen.... 0 3 211 

8 River as before, under the snow; here it appears 

through aT^deep hde, falling in a cascade from the 
rock beloi|^ the snow.—^Rocks on both sides, those 
to the right cased with ice... 0 I 152 

9 Jnmnotn.—The place so called .. 0 0 61 

Total miles.... 2 7 100 


At Jumnolri, the snow which covers and conceals the stream is 
about 60 yards wide, and is bounded to the right and left by mural 
precipices of granite; it is 40 feet 5^ ioclies thick, and has fallen from 
the piec’pices above,—In front, at the distance of about 500 yards^ 
part of the base of the great Jumnotri mountain rises abrvipUy, cased 
in snow and ice, and shutting up and totally terminating the head of 
this defile, in which the Junma originates.—I was able to measure 




)jfcfci,|hickness of the bed of snow over llie stream very exactly, by means 
of a plumb line let down through one of the holes in it, which are 
caused by the steam of a great number of boiling springs which are at 
the border of im^umna »—^^fhe snow is very solid, and hard frozen; but 
we found meai^s ^4i^^iiend through it to the Juinna^ by an exceedingly 


steep and narrow 


v^v 


ole/ff!&dc by the steam, and witnessed a very 
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m 

extraordinary Fcene, for which I was indebted to the carliness of the 
season, and unusual quantity of snow which has fallen this year.— 
When I got fooling at the stream, (here only a large pace wide), 
it was some time before I could discern any thing, on account 
uf the darkness of tlie place, made more so by the thick steam; 
but having some while lights with me, I fired them, ajid by their glare 
was able to see and admire the curious domes of snow/ over head; these 
arc caused by the hot steam rnelling the snow over 'it. Some of these 
excavations are very spacious, resembling vaulted roofs rif marble; and 
the snow, as it melts, falls in showers, like heavy rain, to the stream nhicii 
appears to owe its origin in a great measure to these supplies, } ing 
only a short scaled thermometer with me, I could not ascerlaiii tlie pre¬ 
cise beat of the J^pring, but it was too hot to bear the finger in for more 
than two seconds, and must be near the boiling point.—Rice \k . ■..a m 
it, but imperfectly.—The range of springs is very extensive, but 1 could 
not visit them, all, as the rest are in dark recesses and snow caverns.— 
The water of them rises up with great ebullition through crevices of the 
granite rock, and deposits a feruginous sediment, of which I collected 
some;—it is tasteless, and I did not perceive any peculiar smell. Hot 
springs are frequent in the Himalaya^ jterhaps they may be a provision of 

s 

nature, to ensure a supply of water to the heads of the rivers iw 
winter season, when the sun can have little or no power of melting the 
snows in those deep defiles, ^ 

y 

From near this place, the line of the bourse percep’.ihle 

downward to near halc'ha Mand'aly an?^^ ^ S. west. It will be 
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seenj^-Uie fvoles, that from the place called Bhairo Ghdt ty the bed of 
the rivei^ls overlaid with snow to the depth of from 15 to 40 feet, except 
at one or two places, where it shews itself through deep holes in the snow. 


The snow bed is bounded to the right and left by mural preciidces of 
light coloured grmiite;—on some ledges there is a sprinkling of soil, whero 
the B'^hojpatra Iiuslies grow* Tiie end of this dell or defile is cloaCil, as 
before oljserved, li^part of the base of the great snowy mounUiiu of 
Jummtriy and which is visible from the plains. Tlie altiUuie of the part 


of the nioiinlain, visible, is 29 48; but higher payts are concealed by the 
lower and nearer. The face of die mountain, which is visible to the heigivt 
of al)«)nt 4000 feet, is entirely cased in snow and ice, and very steep.—’'riie 
foot of the base is distant from the hot springs about 500 yar*\s, and im- 
mediately where the ascent becomes abrupt, a small rill is seen falling 
from a rock, which projects from the snow; it is about .3 feet wide, and 
shallow, being only a shower of spray produced by the snow now thaw- 
ing in the sun’s rays at noon. Above that, no water whatever is seen; if 
there w ere any, it would be visible, as the whole steep base of the moun¬ 
tain is exposed to view, directly in front; consequently, the above rill is the 


most remote source of the Jumna ,—At the present season, it was not 
to go to it, as the snow bed was further on impassable, being 
mtersecled by rents and chasms, caused by the falling in of the snow, as» 


it melts by«the steam of the boiling springs below U. 

Here then is of tlie^Mwina, on the S. west side of the grand 

Himalaya ridge* !i the Gangesy inasmuch as that river, has 

* P p 
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the upper part of its course within the Jlimdlayf*, (lowing from the,south 
of east to the north of west; and it is only from SwcVit, wliere it pierces 

o 

through the Himalaya^ that it assumes a course of about souUi 30 west. 

The fall of the Jumna, from Jumnotri to the Dan, is very consider¬ 
able.—I regret I had not a good barometer, to asi:eii[ain the height of 
Jumnotri; I had with me an empty country made liarJhieter tube, with 
which I endeavoured to gain an approximate idea on ^Hie subject.—Hav¬ 
ing warmed and well dried the tube, I filled it gradually with mercury, 
driving out sucb air bubbles as were visible, and inverted it in a deep 
cup of quicksilver, taking care not to remove my finger from the ori¬ 
fice, till the lower end of the lube was fairly below the surface of the 
quicksilver;—the tube was kept in an erect position by means of a 
plumb line. 


Inch 

The length of the column was 20 40, which, corrected for tem¬ 
perature, gives 10,483 feet for the height of Jumnotri above die sea, 
taking 30 04 inches for the level of the sea. 

The above is (nly a rude experiment, but 1 had not the means of 
making a better; the length of the column may be depended on lo^t^iii'; 
20ih part of an inch, 1 think, but the probable impurity of the mercury 
may cause an error of 2 or perhaps 300 feet. 

. Near noon, I took a short set of circu)a-mec,i4*t^tt^^'lihtdes of the sun 

. .c / 

for the latitude, as follows: 
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Horary angle.... A.—M. 


1 


7 19 
5 19 
1 58 


30 58 59 9 
0 0 55 2 

0 0 52 2 


( 0 31 

P.—M. ^ 2 51 

/ 6 28 


0 0 47 5 

0 0 55 2 

0 0 42 6 


oi^i 


Mean latitude odthe hot springs of Jumnotri 


30 58 52 1 


The latitude of the small fall or rill, which, may more properly be 

« . M 

called the head of the Jumna^ will be 30 59 06. 


Having finished my observations by two o’clock, I set out to return ; 
the heat of the sun had then began to melt the snow on the cUfFs on 
both sides, and many rocjka and lamps of snow were falling down; this 
obliged us to run with all speed down the snow bed, to gel out of the 
way of these missiles:—several of the people had narrow escapes from 
the falling fragments, but no one was struck. 

The inhabitants of Cursdli say, that it is 17 years since they had so 
/seyWe a winter as the last.—At Jumnotri. the inclination of the g-ranile 

V. ^ n 

V, ) no 

rocK is from 43 to 45—from the horizon.—The apex being to the S. W. 
or tovvardf the plains. 

. As the seasoivi d^not sufficiently advanced to allow of my passing 
to the Ganges b^ lhe\n^"^j^. vr Ctlsaum mountains, both of which are 
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at present impassable from the depth of snow on them,'l rcturjoed to 
Catnaur^ and going up the Shidlba glen, crossed the ridge, which divides 
the two rivers at the Jackeni Ghdt\ and descended by liauna, to 
Barahat\ from whence 1 proceeded up the Ganges to Reitaly and conti- 
,nued my route beyond Gangotriy as before mentioned. 

the result of my 
and positions of 

all the peaks of the Ilimdlayay visible from Seharanpury and also an 
Account of the sources,, of the Tonse and Jdhnavi rivers, and q£ the 
upper part of the course of tlie 


I shortly hope to be able to present .tp the Socielji 
trigonometrical operations to determine the hf igl 


.1/ 


addenda. 


of the Sangha at Lohati Nuig^ above the Sea.. 

Below Suchi ,,,, .. 

Suctu village. 

Ridge of the nioantaia ua i^hich ataade.... 
Jsmiwulri.... .. . 


fret 

. .73U9 
. .76utf 
..8Su9 
12,000 






iir 


J^aiitudes of I^lacesin Hindustan, and the Northern Moun~ 
tains; with observations of T^ongitude in the jyiountams, 
according {to Immersions and Emersions of Jupiter's 
Satellites, ^ 

By Captain J. A. 1T01>0S0N, lOxw Reqt. N. B 


Places. 


latitude. 

Province or District, j 



o ! , , 

1 


Remarks, 


Tjudiuni .'3^’ 

Samhiln ..‘21' 

Jind .21 llG .00 


•0 JO 

20,' 2 


Catthal ■ 


Ffarnattndy (C), 


IIansi .... 

pn^ . 

yi«<»4or, (C). 


29 


29 

129 

',29 


18 OI 


18 a 

I 

4 34 
3 50 
748 


Sirhind 
Jtnd . . 
lotto. . 


\Caithal 


\THtta . . . 
Oiffo . .. 
tOUo ... 


(Uril.) 


Center of the Rrifish oanlnnineat. 
Village on tho road from Narba to Jind, 
Camp, 3' furlongs N. W. €d the fort. 
.1'tnd is the principal town and resi- 
d»-nce of the Sik'h ciiief li.vo'K Sin». 
Camp, 3 furlong ?*. of tiio town, wliich is 
the piiiiripal town and residence of 
the Ai'A’A chief D vr \i. S»Nir. Zt was 
one .of <hc marches of T *iM«a, on bis 
route from Samanu to Oelki, 

On the road from Jind to Hansi. This 
latitude i-. hv eonstruction. 


P’lag staff in t-ho fort. 
(Ilejiter of the cantonment.- 
S. £. gate of the fort.. 


ytcaiensna . 

ViUiabad . 

/»•»«, (C) , . . , . 

». 

liajiatir .I ■ 

Oanddn .. . 

Sersa . 


29' 

29, 


31 .5.5 
30. 3 


29:37 O 


• • • • • ■ 


29! .31 29' 
30 




29l^>tf.,4' 


Ddrit . 
Ditto . 

Ditto 

Sersa 

Ditto 


ijnsV 


rf 


House in the firt. Fidiabadls mention* 
ed ill Taimukl’s march. 

Ki. present a village, mentioned in Tai* 
mur’s route. 

Col. Ao.sm'*s camp at the J’hSI. 

. In the Datfei country, ©ol. Adam’s 
camp At a j'hfl, 

. The ancient fort, taken from the Sat- 
tcis By Col. Aij.im, but restored. 

., Tliis is also one of Taihuk’s marches. 
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Placi. s. 


L at hull’. 


• I ■ 

I I 


Pi oviiice or Distrki. 


Rtijiuh, (C). 


29311 4 

i 


BiUnir 


Tushdtn 


29 3140 


Scrsa . 


Uuintr 


28 M 37 [JJuriana . 


Tigrdna . 28 51 36 Oiilo 

1 ' ' 

Bliaudnl, tgr««0.tea 46 19 \Dilio 


Biri . 
Sildn 


28 4015 

I I 

3S S4M 


Cardr. ... 
Bhotac.... 
Mabhn .... 
MundahuL 


Carcara , 

Binsakn 
^iginia 
(iailozok. 
(iulauli, 


28 49 27 


TiUiUr . 

Shahjehanpttr , 


Bareillt/, (ir.eoiulur caT^^lvj 
cantoumcMii) V. 


MwrMubdd) (caatoumeat) 


[28 53 

28 56 

29 0 

54 

42 
45 
56 
28 


28 

!2«: 

28 

28 

28 


■-/ 

27 

128 


,28 


15 

55 

U 


20 

13 

-.6 
19 
15 

13 

17 

■6 •>' 


DiUo . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Daub . 

Rohilk'hattd 

Ditto . 


>020 •$] 


I 


i 


Ditto 


Ditto 


llcmarks. 


The chiff lown and rpsidcncc of tbs 
liatiei chiof Khan, ta« 

k<*ii by Col. Anvn, but ro.stor(d. 
TiiiH nas one ojf T.umuu’s niarubcc 
frmn Uahitr. 

Wist fact* of the fort, now in the posttrs- 
sion of the Bican i ti Rnjd—liatnir 
is well kno\li» in history, from tin* ex- 
liaordiiiary riarrh made by TaiM in:. :i- 
crosB part of) the desert to attack, it. 
It is on the east verne of the fjreat 
sandy de^s.t, which extends to the 
Inilux., ai.d is in longitude 71’ 19" 
R neaily. In AiiiiowsMnii’s map, 
liatnir is also called Hatinc/a, wliirh 
is a largi* town nearly 100 miles from 
it. 

Camp, 400 yards N. E. of the conical 
i peak of -.ock. 

N. verge of the vill.tge, which is a large 
I one. 

Nandv’s tomb— E'hawimi was stormed 
and carried by the troops under Co¬ 
lonel Bai.i.. It is a large walled 
villa:;e, 3 miles in circumference. 

. ,S. side of Jitj i^ a very large walled ril- 
I lage. 

iS. V\\ side of the village, which’is a 
I large one. 

Large village, walled S. W. side. 

Center of tlie lown. 

■ [Ijargc mosque, west end of the town. 
The fort—jWi/ntfaAttl is a village be¬ 
tween Mahim and IJansi. 

. S. side of the village between Mahim 
and Rhotac. 

. Small village near Birt. 

. Large village N. side. 

. N. end of thej'hil, under the village. 

, Port in Lieut. Col. SK!NNtR’.s 

the tlindun river. \ 

, Mango /ope at the S. E. end of the tow.., 
which is large. 

. Camp, 1 mile east of tlte N. end of the 
city, which is very large, and equal or 
supi'rior to Barcf'ly. 

. Caiitoiimeut of Col. GArinNcirs cavalry, 
3 miles N. of the old fort, at the 
west » a^ Mie city. 

, 200^e ^trs*!ll“j...»-n"ar of the center of 
J Iwt c^iiioij/acilt. 
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Places. 


Provinee or District. 

Remarks. 


i 

jjlll 

m ,, , , , 



Ckandausi .28 


27,37 -5 


Rdmnasar .28 22 


Rohitk'hanU 


i 

ChipuTi (the factory).\^ 


2911 

\ 


28 


55 


Jlahha . 29 15 59 

it.ivha-a .29 321 3 

^llgina . 29 2f>;4« 


Dhampur 


29 


Ditto 


Ditto 


Sh/'tihara ...29 

Dill hut .27 

JUtthuuli .27 

SUupury (cantoHineut) ,. 27 

Virmgar .',27 

Ihirreh .i27| 

■MohiiH .|27 

LiUcnuu), (ciiiktoiiniciiO .. 2C 


17 

13 

5 ()| 

1( 

.'K 

25 

Hi' 

5 

54 


51 


13 

19 

41 

8 

J6- 

28- 

9- 

126' 

50 

50'1 


Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

OifU-j 


LucnotOy (nt)) ..!26| 

Sular gimj .. . • r.<26 

Dtorlfm ghdty (cant.) ,.|27 

Muh'tmmedpur . 

Bisk a .^2316 


52^23 

726 

1 

i27il3l2 


Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


Ditto , 
Ditto . 
Ditto 
Ditto . 
Ditto . 


|At Mr.. Boi.i)r.Ro’.s BungotoWy from 
wlience the N, E. gate of the town 
of Chaniutm is distant 1 mile 6 
furlongs, and bears 44“ S. W. 
iNorth wall of the ancient and extensive 
P.V isTD c’s fort—The conical moond, 
(in height 70 feet), distant 411 yards 
S. 20 E. The circuit of this old fort, 
now in ruins, is exactly 4 miles, and it 
had 34 bilck bastions. 
jThe government’s fartory in the old fort, 
which was extensive, and resembling 
that at fidmnagar. At the N. W. 
end of the town, and distant from this 
1 m. 7 f. is another fort, of whioh 
Mr. ilcunow observed the latitude. 
iOnt* ftirlong west of the tonn. 

14 furlongs east of the -village. 

[2 furlongs S. K. of the town, 
i\JurdiiuOttd road, 
a furlongs S. E. of the town, 
Mimuld'iiul r<>a(l. 

1 furlong 's. of S. W. end of the town. 

4 furlongs N. E. of the village, on the 
road to Sitdpur. 

('ainii, 1 mile east ■20'' S. of the villagp, 
on the Sitdpur road. 
liungutow on tiie left bank of the nuf/o, 
2d line from the rear. 

•s. W. end of the bridge, road from Sttd» 
pur to Bucnvti^ 

A dergah at (he N. end of the town. 

1 furlong N. W. of the town. 

Center of the rear of the S^dkis* Ikies-of 
the right battalion. 

.'apt. M.vci.ECkD*s honse, -near the re#i» 
deucy. 

\. gate of the pnrj, on the road from 
Ituaiore to liuiram ghdt. 

I 'a])(aiu 11 vi'Eu's liungaluK. 


on the 
1 , on the 


Nosril giinj .. 
Bange.rmoxo ...« 
Nanamoiv . 


27,47 


26 521 


j .. S 

... |2tr52 


Khoda gwj., 


40 
63 6 

|2l 5, 

t 


if" • i 

12711^31 


E. corner of the town, on the road 
from Udirim ghi'U to Sitiqmr. 

Tank at the S. K. end of tlm town. 

Ditto .iThe Serdi in the town. This is the 

I road from Luenote to Futigerh. 

Ditto .. iTlie west end of the town j distant 6 for- 

I longs N. 40 K. 

Doab ....The ferry, right bank of the f?o»ge.v, and 

2UO yards above the old mound «( a 
fort. 

The Serdt in the villages. 
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Places. 


Province or District. I 


as 


1 


JpMiigerA, (cantoomcat) .. 

Furkhubid . 

Ghwria ... 


127 


23; 

28, 


27'34 

;| 2;!34 


Beit ok . 

Ahmed gutij . 

Baxsalpur .127(41 

KidJerpur .j27' 

Suhawuhur .,27 


Lahia .27 

rta .97 

Jtiindauii .!27j 

Sukcit ••• ..i'27 

Ako .27 


Jelisar 


27 


56. 

33 

10 
57 
10 
0 
40 

|27 
15 
4 

26^41 


48 

47 


34 

24 

34 


27i 


Saidabad .|27 

Rai .1271 

Barauli . 128 

Shicarpur .i28 


Abdu^ur, 
Daulheri 
Baroad.. 


28 


Sirdmna .. 
Burharma 


Kincaad 


28 

129 

'29| 

29' 

29] 


JSvzeffernagwr . 

Jifa$irpta’ .'29 

«• I 

Jaureai .29 

Beobhund .!29 


Rimpur 


Sarun .*. 

Rdmpur . 

Gkur Mukhiescr ghdf 
Camwntddin nagar,,,. 


29 


29| 

29' 


15 


Doab 

Ditto 


Remmrkt. 


Outsidf! the Delhi gate, and 3 furlongs 
N. W.ofit. 

Village, right bank of the Ganges^ in 
the Caiiir. 

Village ill Wi^CaiUr of the Ganges^ 
GttvJ in the ^ 

Village in (h^O'aJtir. 

tto, 

N. ^Y. sidi^of the tswn, distant l-J 
furiongsi 
The uid gerhi. 

Ditto .'75/if, 2 fui longs S. E. of the town. 

Ditto .I'l'hf Uige gunj. 


Ditto . 

Ditto . 

Ditto . 

Ditto .jDitio 

Ditto . 


Ditto 


Ditto 

Ditto 


29 

26 

33 

6 

16 

49 

56 

5, 

8 

181 

27 

28 

'49! 

40] 

j 

48| 


14 5 

54 

24 

37 

38 
40 

15 
33 

16 
10 

21 *61 

4o 

14-7; 

2-1 
52-5] 

9*7 


N. angle of fort. 

Tojte, 4 farlongi west of Hi'Ba SlKu’i 
i^orniidalde fort. 


39 *6 
4 


Ditto ..... ..|At the ltd gahy 3 furlongs N. W. of 

the IIatiiv’s gate of the town. 

Ditto .Il furlong M, W. of the fort. 

Ditto .jLarge vilhige, 6 miles from Muttra. 

Ditto .:i<arge village. 

Ditto .iN. side of the place. 

Ditto . '/illog ioti lha road from Meeralto Pit- 

rcitihut ghur. 

Ditto ... Village on the road from Meerai to 

Uiigf^ut. 

Ditto .atnall wailed town in B6gum SvaB.QO*a 

jdgir. 

Ditto . . I'lc-^um SoMnoo’s house. 

Ditto .4 furlongs N. 10* west of the town, Be- 

, gum's j'ligtr. 

Ditto .I'i furlongs N. E. of the village, Degum's 

1 JUgtr. 

2 lurlungs N. E. end of the town. 
Village oil the rood from Muztt^tpur 

to llurdwar.. 

Ditto .Ditto. ■ . ' 

Ditto .. VVe^'tiiideof tire town, the large offl 

brick fort distant 4 furlongs N. 60 E. 
Ditto .Camp—The mosque in the town, 4 fur¬ 

longs S. W. on the road from SehtS’ 
rtmpur to Delhi. ‘ 

Ditto .At a dergdhy fariongs S. E. of the 

village, Bigum's district. 

Ditto .1 furlong.^E. of the village, Begum's 


Doab, district SeharuJipurl 
DtU(r . 


'28;49j33'Tj/)oa5, district Afe*’• 0 /. .jriifp„ferrjf right bank of the 

III w * *■ f 


SS^SC 33 SjCilb 
I I I 


Qjnges. 

West side of the village in the Cadir of 


the Ganges. 
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Placet, 




Latitude. 


Province Sf Dittrict. 


Remarks. 



B 

fl 



JTnfstnhntiT - 

1 

1 

2 32 

Dottbf 

Baramohdna .. 


7 20 

Ditto 

Dtturala . 

2D 

7 

30 

Ditto 

Kleeratf (cantonment) ... 

29 

‘ 

7 

Ditto 

Hastindpur .. 

• 

20 

9 

56 

Ditto 

s 





Hhdrdnagary (ferr>'). 

29 

IG 

48-1 

Ditto 

KatauUj (town) . 

2D 

17 

3 

Ditto 

Jansdtf (town) . 

29 

19 

57 

Ditto 

Ddrhmalaj (village) .... 

29 

25 

29 

Ditto 

Suchtttdl . 

29 

28 

54 1 

DUtOf 

Bihdrif (village). 

29 

23 

49 

Ditto 

jWaga/, (village) . 

2949 

25 

Ditto 

Sik'hpura., (small old town) 

2954 

45 

Ditto 

Seharanpur, (cantonment) 

29 

59 

1 

Ditto 

idangtuTj (town) . 

29 

47 

03 

Ditto 

Togha^rj (village). 

29 

36 

13 

Ditto 

tiro^ur . 

29 

29 

J1 

Ditto 

Maishapur, (village) .... 

29 

40 

r* 

Ditto 

ItHpnr ... 

29 

43 

,53 ‘3 Ditto 

Idokshr ... 

29 

45 

25 

Ditto 

Jird/apnr, (town). 

29 

54 

52 

Ditto 

S’Aoj^ur .. 

29 

46 

52 

Ditto 

Caverd’htiriDur . 

'29 

41 

49 


■ 





Rr 


Village on the iugb bank of the Ganges, 

Small old town N. W. side. 

V'^illagc on the road from Meerat to Sc-, 
huranpur — 1 furlong S. of it. Windy, 
bad observation. 

Horse artillery lines—Dr. PHltLifs* 
house. 

Scite of part of the ancient city, men¬ 
tioned in history, as having been once 
the capital of Hindustan. It stood 
on the right high bank of the Ganges^ 
and lias probably been swept away by 
the river. 

At the ferry, right bank of the Ganges^ 
opposite Dhdranagar. —The mosque 
there bears 76*’ 40' N. E. 

The north gate of the town, distant 3 
furlongs N. E. 

N. K. gate of the town.—This was once 
the seat of the famous Saijfods of 
Bara. 

Village in the Cadir of the Ganges. 

East gale of the large intrenched camp 
of ZA'airA Kuan, on the right high 
old bank of the Ganger. 

Village between Jiuust and 
nugar. 

Village between DcobantTh and Schth^ 
ranpur. 

Ditto dittp. 

The left Sergeant’s bungalovi of the 
inhtntry lines, distant 1} furlongs C6 
i\. E. 

The old brick fort, distant 5 furlongs S. 
70 W. 

East side of the Tillage, on the high old 
right bank of the Uunges. 

Small fort and Tillage above Sachatdl. 
At this place, it is supposed, TAiMUB 
crossed the Canges. 

Village aud small foit in the Cudir of 
the Canges. 

Village in the Cadir. 

Ditto ditto. 

j furlongs east of the town. 

Village and fort, right bank of tbc 
Canges. 

liarge village and small fort in the C’a- 
dir of the Gangc’i. 
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Places. 


Latitude. 


n 


Province ^ District. 


Remarks. 


Raiwala, (village).IsO 


Lak'ha ghdt'f (ferry) .. 

Vihra . 

Jiclirpur .. 


0|44 


301 342 

( 

3019 11 

I ' 

30, 6 32 

! 

30, 3 9 


Keri . 

Jeherhera ..29 48 7 

Jti^apur .'30 () Jl 


Faisa^ad, 


30,2016 -3 


Bu/Maghuf 
ILaipur . 


FadshadfUgh «. •»• <•••• 


Timli . 

Jioorouwala 


amp by the dell 
higher on the slope of) 

SaiHspur . 

Raj ghat' . 


Kirda 
Camp I 


ChichcrauU, 


Sadiura .... 
(Juria'a ghat 


Dun valley, within the Brink of the rapid, right bank of the 
first range of hills. The Ganges. 

Dhiy since the conquest, 
is attached to Seharan-^ 
pur. 


Ditto 


Dun .'Right bank of the Ganges. TMs is the 

highest feri^*on the river. 

Gate of the te Triple, 

Dodb — Sehararpuf .... Small Tillage o/ the mad from S‘:hai an^ 

! pur tn DSi'^a. 

Ditto . . Large viIIa|;(| between Seharnnpur and 

j D/’hra. A ncil at 1^. end ol (he village. 

Ditto .2 furlongs N. of tlic town wall. Bad 

( obsonration. 

Ditto .. Village between Dauhitpur and Bhit. 


30 6 9 
301344 


30 20 8 


“iT 

302629 *5, 


3025 62 
3023 1 •1\ 
302427 


Ditto 


Ditto 

Ditto 


Ditto 


3027 

3031 


6 

35 


801450 


aoI.'iO, 7 
129,4431 

I I 


Dun valley 
Ditto . 


Mosque at the village on the left bank of 
the JumnOy 6 furlongs S. of the ruins of 
the Fiinpemr Snvii Jkiia.n’s hunting 
palace or Padshu-mahaly at the font 
of the south range of hilis, where 
the Jumna issut;s from them, as lire 
Ganges opposite does at Il'irdaar. 
The forry, left bank of the Jumna. 
Large village on the old canal from the 
Padsha-inahuly to Laung oppo.-itc 
Delhi-^i furlongs N. of tho village. 
Bad obervation. 

'Halting place, and well at the S. W. 
j mouth of the Timti pa.ss through the 
I bills into the Dun. 

'Large village in the Sal forest, 11 fur- 
j longs N. of it. 

. 'Large village in the forest, N. side of 
the valley, on the slope of the if’/idt- 
drdj mountain. 


Ditto 

Ditto 

Ditto 


t^irmur 

Ditto .. 


Ditto 


Dottb- 

Ditto 


-Sehat'anpur ^.. 

.r 


Forest. 

Village on the Jsim river. 

Ferry on the left bank of the/umnsfi 
Indifferent observation. 

Village in the Kir da Dun or. valley. 

On the Maearanda or Mdrean do river, 
at the foot of the Na/um mountain. 

Town in the SiPh country, on the road 
from Bur hia to Nahmif belonging to 
Joo'h Si'-.!, Kunsi.t. 

Large Tit'iig«in|be Coder of the Jumna, 
/left bank df*\lie Jumna, near tbct 

, vi^e of BdgU. 
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--- 

Places, 

Latitude. 

Province S[ District, 


raoBi 



Busera . 
Hair am. 


Chaprauliy .• ^ 

Khas‘gunjy (ca?. cant.)» 


Sicrole .. 
Bigga .. 
Gop^ur 


Rf marks. 


23{29|5l 

!29;23‘21 


2!) 12 56 
27,49.36 


Doah—Sch ttratipur 
Doab—Mccrat ,,. 


•jissWi? 


% 


Jghadipf (H) 


Bkki Hat’ 


Safi 


Rmi"(tniali , 
licrhatiipur . 


Gadhai. 




5 38 28 


2328 31 


Benares . 

Bchar—Patna 


123 37,12-SllL 
2 - 6 , 11 . 


|At a building, in a tope of celebrated 
mange trees, the fruit of which is 
esteemed to be the host in Hindus- 
tan, and was appropriated to the use 
of the empetor. Kairana is an old 
town. 

Ditto . jLargc village S. W. side of it. 

Doab—Coel .,....;Col. Gaudneu’s house, 2 miles front 

Kkas-guiff. 

Mr. Bird’s (the judge’s) house near the 
bridge, at the station of Sicrole. 

|Col. Gardner’s house At DiggOy ncu 
Dmapur. 

4 furlongs S. of the village, which is on 
the right bank of the river. 

The following observations, on the ri« 
ver to Dmapur, in Tirhut, and 
Chemparan, arc from the means of 
meridian altitudes of the sun and 
Stan, taken at the same time with re¬ 
flecting drclesjby myself and Captma 
Barton, who was s^poiuied my as¬ 
sistant in the surrey. 

Ditto.|Left bank of the river, a mof Aat S. end 

of the Tillage, bearing £. 250 yards. 


Bengal, on the B'higfra 
tlu branch oi the Ganges, 


2.3 37i 7-6 
23 36 28 
38 


|23 36 33 
2.'J3h;i:i-6!B. Ditto 


IT. Ditto, 
B. 


124 1 
24 5 


2 122,11 -1 

^6 -siB. 


Place whore the naviga-^ 
tionofthe ll'hugirathi\^ 
opened from the main ri-^ 
Tor, in November 1814.' 
Sioajpur . 


19 

39 


Ditto 

Ditto 


II. Ditto 


24 3828 •2] 
25 -7 


24 50 

l2i50<<)-7. 


51 
48 -5 


H. Ditto 


Beng’.oQtherivci Ganges. 


Large Tillage on the rim, right hank.' 


A village on the left bank, bearing W, 
20 N. distant 4 furlongs. 

Village on the right bank. 

S. W. corner of the great square of 
the o<antonniorit. These observations 
arc not good, the weather being 
cloudj'. 

Right bank—Village, where the small 
A«/to joins the river. 

4 furlongs N. of the sandy point, round 
which, boats now turn from the D'lid- 
gtralhi into the great Ganges, 

Remains of a village on the left bank ot 
the river, near the ruins of Gaur. The 
Cadnm ResiU there 68 N. £. dis¬ 
tant about 34 miles. 
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Latitudes op 


Places. 


Wadhiipur . 

Right bank of the TiTer,> 
near Motyenia cascade) 

Qtaigapersud . 


Sicfi gaH, (B.). 

Near Colgong ... 

Bhagafyur or BogUpur 


(MeaD)r 

Oentipur . 


I.. 


Jlfoor. 

Fctxoa. 


Binapurj (cantonment). 
SeirpuVj (ferry) 


Camp, aboTO the left bank,|26; 

MiridpWf (<UUnp near) .. 
Amnml ... 


Camp, left bank.of the 
^'ran’dac,,,, •« 


} 


Latitude. 

Province Sf District. 

"1 

■ i 

•• 1 


26 

1 1 
756 

Bengal, on the rit cc Gan- 




ges. 

25 

If 

51 

Ditto 

25 

15 

31 -2 

H. Ditto . 


j27 -S^B. 

25 

14 58-5 

Ditto . 


15 

1 -3 



14.58 -9 


25 lt> 33 

tl. Ditto . 



38. 

B. 

25 

15 

i8 -5 

H. Ditto . 


• 

9*1 

B. 



13-8 


26 

22 

52*6 

R. Bchar,o!a ihr Ganges 


2S 

1*5 



22 

57 *6 


25 

26 

41 

Data ........ .... 

25 

30 

34 -8 

B. Ditto .. 



24*5 

B. 

25 

38 

12 

Ditto . 

25 

40 

8 

Ditto . 

25 

40 

15*7 

H. Ditto . 



19 

B. 



17 '3 


25 

4b 

6*6 

Behar.. . ... 

25 

59 

28*9 

Ditto . 



38 *1 




33 *C 


28 

4 

48*2 

Ditto Tirhut 1 

• M 


JL 


Jtemarleo, 


point E. S(S S. Windy, bad obsenration. 
'he note of the beari.ig of the cascade is 
mislaid, but must be nearly west. 
Barometer 29, 94—Then 74. 

Under the village, and high right hank 
of the river,' The high hill over 7\ )‘ia 
gall bearinpf west 0” -iCf" uOrtli. 

Ai YAH Aiimev’s tomb on the top of the 
hill, right bonk. 

1 

c ~ 

iRightbank. The indigo planter’s white 
house, distant 2U0 yards E. l.Airgc 
house on the hill 217®. Tree on the 
lower rock. 2d2". (S. 52 li.) 
he temple of MAna'na'vAon the right 
bank of the arms of the Ganges^ 
which flows under BogUpur^ and 
nearly in the center of the town. 

Town, right bank of the Ganges. The 
Bj/ar dppidi,which leaves tltcGund'acts 
river at Karnaul, in jflirAirf, joins the 
Oangesy across the river, due east. 
Village, right bank, indifieront observe* 
tion. 

Town on the right bank. The mouth of 
the Pompon river 3^ furlongs \V. 10 
N. The math 150 yards E. 20 S. 


Bar. 30, 03.-Thcr. f)«. 

[The ferry, where Major (Jcneral Mah- 
it.y’s division crossed. Jh'lag staff at 
Binapur 116°. Saerpur 187’- Hero 
wo leave the Ganges, and prouicd 
with the army to the Nepal frontier. 

Head quarters, 29th November. . 


5 furlongs N. W, of the village, on the 
Jlffli Nulla, a creek,from the Gan- 
daca. 

Ijorgt village.—Cawp—'riie village dis* 
tant 1” 3 furlongs, and S. 30 east. 


11 ftjrIong?ahoTe*lt«*pi^i'ferrv. Breadth 
, of the Gnitdaclunc, a JO yards. 
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Places- 


L<itiiu(le\ 


Promnce Sf District. 


Remarks. 


1 T”r ^.v 

Camp near Qoora ...... '26 8 47 -4 ttehar—Tirkut 


Camp, 5 furlongs NT. E. of the vUlagc on 
the Byar creek. 


Chvnpur .26 16 IO • 11 If. Ditto 


Bridge of boats over the)* 26 24121 •£) ff. Ditto 
iiu/ha Dmidac river} t {26 U. 


Camp near MejauU ., 


Dacca 


..26 30 13 H. Ditto 
I 22 B. 


26 4o!51 III. Ditto 
! i23 IB. 


G'vasut . 26,49 37 *7,H. Ditto 

26 - 213 . 


Camp near JUpttr .2648 8-7 H. Behai—Chemparaa 

13 *614. (Ill the Tcrat) 

20 48 11 -1 

Lorntcft, (camp).27 I 6 •4,H. Dillo .. 

4 -7 B. 


*7 1 .') -b 

Jtlown, (rjmp) ..27 2^ 6 ' II. Ditto 

'16 '3 B. 


127 210*6 


uimrrpati^ (camp) , .... !20iiiU41 *5 Ditto . .. 

1 l4l -6 


Camp, 9 furlongs N. 14" west of the 
village. 

Camp, near the village of Ciilhara, 
distant? furlongs N. 83® E. on the loft 
bank of the Hltie or old Gandac., 
which is cail"d higher up the Sikruna 
river. At the bridge, tlie river was 93 
yards wide, and 6 to 9 feet deep. 

Camp, on the left bank of WxeBukia river, 
near the village. Not good observa¬ 
tions, on aexount of the camfi smoke. 

Camp,% furlongs N- 15 east of the vil¬ 
lage. These 2 sights diircr2s'' which 
is more than usual; but in a large 
camp, observations are liable to be hurt 
by the smoke, and the trampling of 
men and cattle. 

Camp, left hank of the BnWa, opposite 
side to Gotusi'n. Tolerable obser¬ 
vation, but much smeke. 

tJamp between tlie .Jumiti river, an.} 
'J'ir-nuHa. Village of Jiipury distant 
6 furlongs, VV'. .06 N. 

The Bulwia-nuUa y! on the right 11.ink 
of fh<; eaniji, and the fort Uarch- 
gcr hi is disfaut 2"‘ 1' E. S ’ S. This 
latitude is (he n)(;an of v..>riuu.s obser¬ 
vations of the sun and star.*. 

Camp.on the left bank of ilie lUrharivei. 
Ruins of the sinali fort of Alowtt 
(across the Itcrhu) .3 furlongs, and 
east 60 S. At (Ids eainn, llaritaiii 
Sinr.F.v, and the artillery ineii killed 
at Pr.rsa, were tnni'd. 

.iami>, on the left b.rnk of tlie Goad riverf 
near the liainlct of Auit ipati. 


'41‘6i 

Af:«; (camp)*.. 27 6 40 Ditto 

;i3 


Left bank of Mie Gnad river. The 
small rillag*' of Mohan 310® 


27 5 .'{6 •.6 

Belkm, ( camp).2() .'>9 37 II. Ditto . 

,29 B. 


[Th;' small village of 1trthai\ distant .'j fur- 
I longc, bearing 217". 
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Latitudes os 


Places. 


\ Latitude. 


Province if District. 


Remarks. 



B 

m 

m 

.1 

Baura, (canip). 

27 

i 

19 *8 

II. Behar—Chemparan 



s 

8*6 

B. (In the Tcrdt) 


27 

n 

14-2 


Tti'lfiah . . 


47 

.56 *8 

II. Ditto ............ 


V 


J7 *5 

u. 


26 

47 

.52*1 



27 

3 

23*2 

Ditto .. 




8*4 



27 

3 

15*8 


Banjari pokra, (camp) 

27 

2 29*2 

1 

II. & B. 


2d 


S*5 

Ditto . 


26 

5oLi 

Ditto ... 


26 

1 

45 31 -8 

Ditto 

Tirf/inh .. ...... 

36 

48 14*2 

Ditto . 

M/fhnnKr ndjl-r/r .- . . . 

26 

1 

56 

16 

H. Ditto ............' 









3 

B. 


26 

56 

9*5 


... 

26 

52 

44*7 

ri. Ditto . 



53 

3*0 

a. 


26 

52 

54*3 


fn7inkun2aa ... ^. ..... 

26 

4« 

22 *2 

It. Ditto ............ 




18*7 

B. 




20*4 


Jot^ur . .. 

26 

47 

19 *9 

iDittO 0 • * *0 t O Vo O »» » ] 




18 *7 

B. 




19*31 


.. 

26 

39 

10 *4 

B. DiWo .J 




13-7 

B. 



— 

" 1 


Semuric . 

26 

41 

43 'T 

II. Ditto .. ^ 




40*3 

B. 

.......A..- 

26 

56 24 ■!> 

FI. Ditto ...ft 


1 

,23 

B. 


At the large tank orpokrOf on the right 
of the line. This was the Nipdl 
boundary. 


distant 340 yards N. Gf> B. the Raja's 
house 66"f ‘20'. I’lic town wall 348' 
to 78*. IVlun of crossed obserratious 
of the Sun's Kigcl and Sirius. 

Camp of the division near the small vil¬ 
lage of Berhenett in the TcrdL 

ICamp of the division, the left flank on 
the large tank, and the right on a deep 
small nulla; a strong position, 
ank near the village, 10 miles from 
Basfjtai pokra^ on the Siguuli road. 

ent at the Berga tree, on the south 
side of the village. 


Rttjtts house bearing 2S4*. Mean of 
several sets of observations, 
he great tank, where 2 companies had 
been cantoned. 


Bukia river. 


ami 2"’. 5' from Berherwa, where 
the Gorc'ha post under rAKAs'DKA'x 
TfiA'pA was surprised. 


rv 7 -- - 

edge of the mun or deep west 
side of the village. 


Mango tope, east ond of the village. 
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' ' I . 1 .... -■> 

Places. 


Ramnagar 


Boggah . 

r 

Sejcmisett (mouBtain)^.. 


Tirkcboa T 
Gobwdguifj 


Pippera . 

Calydttpur . 

Ancient Hindu tumnla.s> 
or mound near Kisiei iay 
Karnaui ... 

Motipur . 

BistauUa .. 

Serspa., .. 

Serrpa . 


Latitude. 


r 1 


Provime ^ District. 


27 

• 

10 

0-6 


9. 

57 


9 

58 -8 

27 

5 

16 

27 

22 

27 

27 

0 

6 

26 

28 

58 

26 

33 

1 

26 

25 

58 *5 

26 

19 

28 

26 

16 

S3 

26 

15 

34 

26 

10 

30 

■i5 

2 

4 

. 2S 

46 

20 


il. Behar—Chemparan 
B. (In the Terdi) 


DUto 

Ditto 


Ditto 

Ditto 


Bottiah 
Ditto .. 
Ditto .. 


Tirhut. 


Ditto 

DUio 

Ditto 

Ditto 


Remarks. 


Mango tojie, 5 furlongs N. W. of the 
town of Ramnagar, which is a consi¬ 
derable place, and inhabited by the 
exiled hill Rdjd of Tancu, and bis 
followers. 

Great tree at S. W. side of the town, 
which is on the left bank of the Gan - 
dac riser. Indifferent obscrvaticn. 

Small fort on the summit of the taouu- 
tain, which is 3‘270 feet above the Tc- 
rat, which it divides from tb<.' Chitaun 
valley, through which the Rapli river 
flows to the Gatid'ac. It a fort were 
built by us here, it would at all times 
ensure a passage from the Terdi into 
the above valley. 

Village, tent by the side of the llcrher 
river. 

Large mart and ferry, on the left bank of 
the Gan U'ac river. At this period, 
Captain Barton having left me to 
join his regiment, the following ob* 
servations were taken by me alone. 

Mr. Glecc’s indigo factory. 

N. £. end of the village. 

3 furlongs from the mound, and S. 39. 
west of it. 

5 furlongs cast of the town, which is on 
the Garid ac. 

Mr. Wood’s indigo factory. 

Large tree near the village. 

Indigo factory on the Btjar creek. 

Village, first stage from Hajipur to- 
vrards Hiaafferpur. 


(On the Ganges from /)i-| 
napur to Cttunpore.) 

Mouth of the Gogra ori 
'N. Jpcwtth river 


2547 


Hoka and Udovsn Chrpm 25!4oj42 


19*5: 


Ekauna ... 
At\iuurpur 


B5 39, 


2M 


41 


37 


34 


Ditto 

Ditto 

Ditto 

Ditto 


Confluence of the great river Gogra 
with the Ganges at Hemuria. The 
great Berg/i<V tree bears ;?I2% distant 
1". I*". (Toursc of (he Gogra up ‘298“, 
of the Ganges 210*. 

Great tree at Noka and l/dorrn Chepra ; 
‘2 villages on the left bank. 'J'he Ganges 
up 219”, down 8.^ for 6 furlongs, then 
100". Channel deep.— Bank high.— 
Right bank near Ekauna, river up 329° 
for 1 mile, down 140". 

Village of Anjampur 296" 3 furlongs on 
branch of the Ganges. Course up 210'*. 
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Latitobes op 


Vif/rCS. 


Latitude. 

‘TT ■* 


Province 8f tUstrid. 


Buxar, (Hag stafi' in the 
fort). 


Chatipur . 

Left bank of the Ganges . 


t^emena . 

Left high bank 


Right bank below Benares 


25' 

25 

25: 

25 


34jur, 
33 50 
[ 30^40 

'2147 


Tahiti 
Ditto . 
Ditto . 


Benares. 


252945 


2515 54 


25 17,58 


Chunar ...25 

Chepur ...I 25 


Mirzapw , 
Bijt aul .. 


25 

,'25, 


730 
12 17 


943 
16 6 


Ditto 

Ditto 

Ditto 

Ditto 


Ditto 

Ditto 

'Rifer 

Ditto 


Chnn'Ini .,25 20,55 


DUto 

Scr&i . . 2530:31 •'iouiie 


Bemarks. 


Right bank of Ganges. 


Ganges 


Suhadar ka pprma 


Path anna. 

Mani('pur\. 
Dalmovi.. 




531 


125 

26 

26 


37 


3424 


46 

3 ! 


16 

S€ 


Ditto 


Dotib 

Oude 

Ditto 


'lf)0 yardi the Chihebitun pa> 

larc. 

S. east end of Ghazipur cantonment 
41**. The ChtkebituH 48% distant 
about 6 tni^f: 

I ndigo Worl's oit the right bank* Ri?cr 
up 212" to 236" and 240“. 

Sahibpur, N. right bank opposite 230" 
7 furlongs, Nulra 274% Phukoaria 
209®. t 

SiUids— Sura^ village 283". 3 m. r'lA'cr’s 
course up 282% down 100". 

Sand on the right bank, opposite the 
city. Center of the dome of the 
great mosque 13*. 14 Sivdla temple 
230". 19 — River front bastion of 
Rtmnagur 161*. 38. 

A.t tlie fi fry N. of the fort. The flag 
stair 18". S. W. corner bastion 83. 

|Iligu light bank of the river, under the 
village of Chepur. Tlio large village 
of Bctauli distant 1’". 1. f. and bears 
116 lower down the rircr. Many 
troublesome sands in the rircr here. 

Dr. TiMiNUi'i.i,*s honsc and factory, on 
the high right batik of the riter. 

Under tlie Shttla and village, right 
bank of tne rircr. At this-place is a 
ledge of Ao/ifrer-rocks, and a very 
strong current, dangerous to boats. 

'.High right bauk,'at the small village of 
Chfindni. Highest building in the 
fort of Allahabad 3.11°. 10. 

Jjeft bank. Serad village 9°. 6 furlongs. 
Bungalow on high point at Ongenie., 
right bonk 283", river up 285". down 
130”. 

TiCflbasik. Sinhori 122*—Slone g‘'in£' 
it Jehanabad 259, Busiri 210. liivcr 
up 255". 

Palhanna, large village with a Sivala 
mefhj right bank. 

Lrft bank, below the high old fort. 

Sand on the right bank, upper stone ghaf 
in thetow^n across 351 "a center ghat 
9", lower 81". Transit of Mercury. 
The preceding limb of the planet go¬ 
ing off,tonched%ff» snn’s exteiior limb, 
at mean time 22'' 15“ 44'. 40“'. 5. 
11'® November, 1816. 
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Places. 


Latitude 


•I'l 


Bilaurtt 
Luxar . 


i25l 


26 


Cateupore^ (cantonment) 2S 


(fJertf leave the Gani^es^ 
and proLfcd up the Do-, 
ab to Seharanpur.) 


Chaubepur . 

Pourwa . 

Meeran-ct-Serai ........ 

Je.lalabad . 

Khoda gtmj . 

V 

Fuliaerh, (cantonment) . 

Arjunpar .. 

Khan gunj . 

Jcirari .... .. 

Cot'If (civil 5taui>n). 


5S, 


i26 

I 

26 

j 

27 

27 

27 

27 

27^ 

27 

27* 

27 


36 


59 


, ^ Soomm . 

Gulkuti 
Hamper , 


Kohanna . 
Deobhund, 


Civil station, near Seharaa- 
pur .. ( 


ft;26 

6» 


9 

23 


21147 
4l| 7 

48 42 

I 

471 


63 


;28 3 
2815 
2835* 
:284o 


29.35 

29i42| 


29, 


67 


Province 4r District. 


Ooab . 

Ganges—Oude 


Doab 


0 

55 

16 

142 

37 

28 

40 

17 


Boab—Coel, 
Ditto . 


Remarks. 


Doab . 

Ditto .. 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Ditto . 

Dmo . 

Ditto . 


Rieht hank. Ghdt’ at N. E. corner of a 
large /ope, 5 furlongs below the town 
of Bilaura. 

The ghmrC at Duxar, a large village, 
left bank. Surajpurf lowest white 
building in the town, 294", about 4^ 
miles. 

Major MAcrmRsoN*! bungalowy for* 
merly the brigade oi&w, near the 
artilleiy depot. 


S. side of the village. 

2 furtofigs N. W. of the village. 




Dofdt—Seharanpur S. 

division. 

Ditto . 


Ditto —N. division 

Ditto .... ...a... 


9*5; 


Ditto 


Small topoy Ij furlongs N. W. of the 
Serai. 

Indigo vats, 1 furlong W. 20 N. of the 
village. 

furlongs N. W. of the Scraiy on the 
FuUger'h road. 

Tjarge red bungalow (2d range from the 
river); formerly Mr. Bush’s shop. 

liiast side of the village. 

A 

Hdgaky 1| furlongs from the west gate 
of the town. 

If. lurlengs west of the villagei. 

Near the tombs of the officers killed at 
Aligerhy tend one mile N. of the 
Delhi gate of Coel city. AUgerh 
fort distant 2“. 3'”. 

Indigo vats, 3 furlongs from the village 
on AUget'h side. 

I furlong N. of N. E. end of Koorjtty 
which is a largo old SaipadtawtL 

N. gate of the village. 

Captiiin Huntek’s house, at N. gate of 
the town. 

Pond, N. E. end of the village. 

Old mosque and pond, 4 furlongs N. 
i(f west of the N. side of the town, 
on Seharanpur road. 

House of Mr. G kind ali., the magistratei 
by 61 obsurvatioos of the sun and 
stars. 


Tt 
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Latitvdes of 


Places. 


Latitude. 


Prordnce Sf Dittrict. 


Remarkt. 


O 


(The following art within 
the mountains^ conquer¬ 
edfrom the Cord has,) 


n '• 


Amharl 
Ca'lsi ... 
Rantum . 


Bairat . 

^alutn, (the capital of| 

Sirmor) . 

JaitaCf (furt). 


(The following are Lfl/f-j 
tudes of places in the. 
mountains of Sirmor^Ju-\ 
halj Keounthuly Comar»\ 
seuy Biseher and 6V| 
Stour, between the nvers| 
Totue and SetleJ.) 


3028 


30 3m4 


lOSl 


57 


30 34 
30 33 


59 


Din Talley 
Jautuar .. 
Ditto .... 


31 *7 Ditto 


30 




(The following are on ihe\ 
’' Haripttr rot^ to Jubal.) 

Vnderi . 


35 


3041 


21 \Simor 


Ditto 


3S Data 


Bowai 

Culag . 

Cheraui 

Ballou. 


Lingjhar , 
Choag ... 


Thor . 

Binga Cinga. 

Bur^ci-Teba 



37 

BUto 

S0|42 

30:45 

7 

Ditto . 

3047 

g 

Ditto 

3049 

17 

Jubal 

3051 

4 

Ditto 

1 

30 

53 

53 

Ditto . 

30 

49 


Strmor 

30 

16 

42 1 

Ditto, 

30 

42 

7 

Ditto . 

30 

42 

12 

Ditto . 


Bank of the Jumna, cast side of the vil« 
lage. 

Small to^rfv^'tlhin the moantains, and 
brtwct'a thVTo/iJic and Jumnanren. 

Small deserted fort ou the mountain, 
abore Cdlsi. 

Fort, on the high peak of the mouataio. 

CaptsuD Wfu^oN’s house. 

100 yards N. W« of the fort 


Walnnt treei—Shtingra Is the chief 
tillage of the district, on N. face of 
the mountain, which bounds the Girt 
gangd to the N. 


Large tillage, side of mountain, Chanr 
peak 7* 10. 

Large pillage, at the foot of one of the S. 
E. spurs of the Ckaur mountain. 

Village and small fort, foot of a S. 
eastern spur of the Chaur. 

Village, between spurs of the Chaur. 

Small tillage, N. eastern spurs of the 
Chaur. 

N. N. E. spur of the Chaur. 

Village on S. W. s]>ur of the Chaitr, on 
the Mttshiur rivulet, which joins the 
Oiri gangd. 

Small tillage on the Girl gangd, at N. 
foot of the Sen-ci-Dhar mountain. 

Village on the ridge of fne Son-d-Dkat 
range. Bad observation. 

Halting place, near stockade on the 
Bury mountain, which is a contiiiuati* 
on of the Jattoc range road, Nahan 
to Saiattu, 
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Place$. 


TtM-ei^Daber 
Mia-e&-goon., > 

Subattu . 

Nnrfpur . 

Serie . 

Burnt Chokey. 
Theog . 


tfaliana ■ 
Kundroat 
Cot ghur , 

Nirt «... 


Bdimpur 


Dkat .;. 

<r • 

MuzQiUia 

i I 


Latitude. 



SO 54 52 

I I 

30 5824 






v ‘ 


Hil 


053 

I 

3i; 4 5t 

i I 

3i; 5 53 


6 45 


srii 


31 


31 


31 


14 

19 

21 


3126 


3128 

t ! 

3128 


34 


25 


29 


46 


22 -7 


53 

140 


jProBtnee 4f Diitrtch 


Bughat ... 
DUto ..... 
Keounthul 
Ditto ..... 

Ditto . 

Ditto . 

Ditto . 


Comarscn 
Ditto .... 
Ditto .... 


•Biscker. 


Ditto 


Ditto 

DUto 


Remarks. 


IHalting placft, at N. W. foot of the 
\Rurj.ci.Tila. 

Village between the mountuni. 

British caetoninent nf the 1st Nuserie 
battalioa of Gordhas. 

Viliagc op the Gambhtr river, road 
Sabattu to Cot ghur. 

Deserted village, on slope of the ipoun- 
tain. ■ ' ' 

Halting, place, near Phaghun, on ridge 
of the, mountain —Chaur peak 146“ 20 

Or ridge of the mountain, the smal( 

' fort (Kstaiit 300 y. 297 Chaur'' 
high peak 159“ 05. Nagni fort 118“. 
The Girt gangd about 5000 feet bp* 
low. 

Village between mountains — Chaur 
hi^ peak 168“ bO.-Nagni 156^ 31. 

[Village in deep dell, west of the fort on 
' IFartoo mokiatjun. Wartoo fort 82* 9. 

British cantonment of the 2d Nuserie 
battalion of Gorc'hasy on slope of the 
jmoaiitaip, about 5000 feet above the 
left bank of the.j 

Village on the left shore of the rivet 
HctleJj which is confined in a narrow 
bod by steep mountaios at nek of 
great height. ' 

Rampur is the capital of Biseher^ and 
the winter residence of the RsQa. 
It has much fallen to decay, and at 
present has only about ISO mean 
houses, and some better, belonging to 
tho Raja. It stands on the left bank 
of the Seii^i which is 210 feet wide,' 
in June very rapid; it is crossed by 
a ro{>e stretched across to the op> 
posite or Culau side. The river is 
confined by exceedingly steep and 
lofty mountains of rock. The heat 
at Rampur^ is excessive. 

Village, left bank of SctleJj and about 
4000 feet alieve it. 

V^lage pn rivhlet, and in glen of some 
pame, rekeipng from the SetleJ to the 
snow j 


4 
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Latitudes of! 


Placci. 


Latitude. 


• I • ! •• 


Semin 


isilsolis 


Tratida 


&eniaaa 



•Remarked 


31 3343 


iWclor. 


31 


3351 


31 3313 

, »• < 

31,3343 


Pass imr jUse 


Range 





3WWr:. 

Raarou ... 
Ilumeanl .... 
WarieOf (fort) 


3139,35 


31 

31 

31 

31 


11^33 

67^99 

1441 


Biseher 


Watnut tree, near the bouse. 

Seraen b ^out 4500 feet above the 
Seiltjy and is the summer residence, 
of the Jt/ijd ;—a pleasant situation on 
the mountain side;—it is onljr a vil¬ 
lage. . The./ir^Vi's house is high, and 
built in thj;L'^mec«-forn>« su usual ia 
these m(LMji;.’>s. 

.1 ^ 

pancatr .. Village, high alxive the SefIcJ. Canaur 

I is that remote and ruggt d proTiiice 
I of liisehen, 'which is wirtiin the 
iitmof/zyM^and on the vt/c/nver. 

Ditto .L^i't bank of Setli'j, and high a.i.-iv,' ; 

(the river U cuuiiiied by uiuul preow 


Data 


I ipires 


I 


Do. 


Ditto ................ Village, in high glen rf the Saldang 

river, whirrh falls from thr N. sidi' of 
the snowy peaks to ti'C 'I'hi.'i. 

Vilhige, and'thn others of Canaitr, aie 
ill snow theigri'atcr part of the 3 ear. 
Here 1 turned to S. D. and began thA) 
great,ascent of the N. face of the S. 
ridge ;of the JJintdtajfO. 

lUftfe tt.........June, IS^IS. In the snow, and 

jlwcon the dlifi's of the Uimdkiyay at 
.the immediate foot of the Pantori 
pass ever the snowy range from Ca- 
naur into iSltoarra, and on N. side of 
tli 0 pass. 3'his place is confuted by, 
cliffs,whichjrise perpendicu<arly above 
it, to the height of 373C feet. Water 
boiled at 19{)* of Fahrenheit. I cross- 
jed the ridg^ on the 35th June, at II 
b- m.jin a t^vy shower of snow. 


Biseher 


Vdiage 


Ditto ., Wg« 

■oins 

DUto 


Coaarsin 


on tfa|p hubremati river, which 
ifalls i ito tlA Paber. ,,, 

llage M the Faber river, wUch 
the iTotwe near Ragkai. 

L^ge v|liage the Nora district. 

Wartu ^r Ilkrtu monntr'in, 7"'. 3'. S. 
E. oVCotghur. Height of the moun¬ 
tain above the sea, about 10,06(3;, 
feet. .During a residence of 7 days on 
this peak, iii July,) could only get ouor 
obseryatUm-for^c latitude, and that 
a bad onp, |M>e mountain being enve¬ 
loped in dense douda. 



















Places in Hinpustan, 


Placet. 


Latitude. 

• r I '■ 


Province Sf Distria. 


Rcmarkt. 


(On ornear the river Jum-\ I | I 
Mrt, m'thin the mountains 
ofjaunsar^ SirmoTy and 
Remam.} 

Rairaty (fort).. •. .. 30.34 31 Jmmtar 


Murlang 


.Jsp,.36 53 DiYfo 


Lakha-manifal .....SCnSpt LSfrmor 


Paunti ..|30j48| 8 Rezcaett 


Oira .3032 8 'Ditto 


Thanno .I30|49il2 \Dilto 


Catnaar .SO 51 35 Ditto 

306447 Ditto 


Bmutssa .3f)6C50 {Ditto 


Curt Hi .SO 57 37 IDiYto 


. Fort, on tlid Wgli poak of tlie moun¬ 
tain, 3 m. wcit of tho Jumna. 

. Village, iA tHe glen on the Sil^ad rhcr, 
which joinji tin; Juninay 5 miles east. 

, Right bank elf the Jumna, Lakha^man- 
d'ai is said to hare been a place 
famed in Dindu story, as one of the 
favorite hadnts of the Paif d us. There 
were' a great number of temples and 
idols hero, but they appear, in a 
great measure, to have been buried 
by a slip of the side of a mountain, 
which OTcrhaiigs their scite. 

Village, on right bank of Jumna, and 
400 feet above it. Reieaen is the up¬ 
per dirisioD of Gerhwal, and chiefly 
subject to the Gerhwal RtijA. 

Village, on tlie side of the mountain, in 
the Ba/tauigli'i\, 5’". 7'. from the right 
bank of the Jumna, 

Small villagF,rigiisbaflk of the J untnoytlkd 
•too feet above it. Cross the river on a 
low Breadth of the river,.40. 

feet, but deep, and falling in cataracts. 

Small village,4eft bank of the Jumna. 

lUglit liaiik of the,river, small hamlet, 
600 feet above the stream, which is. 
confined by mural precipices of great" 
.height. A small fort here. Most of 
the villages in this neighbourhood were 
buried by the fall of the dills above, 
in the earthquake of 1803. _ . 

Bad and unccrtai>i observation. Wcai 
ther thi«k. Small village, at the con¬ 
fluence of the Banassa river with 
the Jumna. There are 10 houses 
here; the rest were buried, last year, 
by a slip of the precipices. Ajipt, 
alt. of Jamnautri cast snowy peak, 
as seen hence, 15*. 34*. 4S'’j of W'CSt 
peak 17", 13'. 30". 

Left bank of Jumna, here 17 feet wide, 
and kneo deep. Curs'uli is at the foot 
of the Jumnaatri snowy peaks, and S 
miles from Jumnuutn. In the latter 
end of April, the snow was 2 feet deep 
in shaded places in the village. There 
arc about 25 liouses. * 
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\ 

Latitudes of 


i 

i 

k 


P 


Places^ 



ProvitKC Sf Dktrkt. 


Jumnautri 


30' 


tJumnautfi to Gangmt» 
■ trij £fe.) 

Sktlba . 


59 


10 


Stf^ha 


3049 


3o: 


[44 53 


Ratal 


Banjul.. 


Rcwacn 


12 


8048, 


Ditto .. 


Ditto. 


|28«3 Dt«o 


3054 


32 -8 
28 -8 


lln. Ditto. 
fit. DUto, 


Rtmarks. 


The head of the lumna, at the foot of 
steep snowy aiouotaiBS of Jumnautri. 
The stream was 3 feet wideband a few 
inches deep, formed by the rnelUnj; 
of the mass of snow, which oTorlaid 
the bed, by the steam of the extensive 
and hot springs, which are 

here. The bed of snow, concealing the 
stream, was*40 feet 0^ inch in tiiick- 
ncss. I descended to the bed of the 
.stream, by a hole in the snow bed, 
made b]^ the hot steam. Various 
domes hnd excavations in the snow, 
over-arch the Jumna f —they are cau¬ 
sed by tlie hot steam. The bed of the 
stream, for the last 11 miles, is wholly 
roficealed by deep snow; it is boun^ 
cd by high mural preripice.s, at the 
I distance of 50 to 100 yards asunder. 

I Lat. by B sets of cii cum-mcridional 
I alts, of 0. A bad barometer stood at 
I 20. 4.— Air 62".—Mercury 31* (ia. 
snow) 21.st April, 1817. 


Deserted village, in the SkiBa gTca, 
whieh runs from the Jumna to the 
crest of the Jackc.ni g5a^,onthe 
range which separates the Jumna and 
Ganges. 

Village, right bank of the Ganges^ px 
Dhagirut'hi river, and 1000 feet 
above it;—is 13*. 5'. above Barahatj 
and 5\ 2*. below Rcital. Interme¬ 
diate latitudes, lost by bad weather. 

Large village, l|^ mile from the Ganges' 
right bank, and about 1200 fectaime 
it. Above the sea, by barometer, 71 Of 
feet.' Ueyond Rcital, the coui^c of 
the (franger is through the mo.st rugged 
«egion, perhaps, in tho world. Water 
boiled at 200". 5. 

Halting place. 

Left bank of the Gangex, at the Sangha 
orspar bridge. Breadth of the river, 
l50 feet—No iiihabitauts—Mural pro- - 
cipices bound the stream — Water 
boils at 202*—Distant from ReitalSSj 
126 paces, ^cut. JIgkoi nr, Assist¬ 
ant Surveyor, joined me at Reital. 










Places in Hindustan, 


in 


Placet. 


Latitude. 


Province Sf District, 


Huc’M .. 


Ca«np at cedar trees,. 


r _[2 _ _ 

SO SONO -a, hSl Rewaen , 


Derali. 


Bhwo-ghat'i. 


31 


SO 


31 


Do .. 

Cangaidri. 


Mean. 


Near the dcbouche ofj 
the Guiigcs from the; 
great saow bed.; 

Mean.., 


40 


Ht. 


225 


•3,Kn. Ditto. 

lit 


34 


38 '7 


3,;. 

1 i 
JO 5G 


iO.SS 


33 


30' 


22 *5 

ko 

3f. b 
27 1 

30-5: 


Ditto . 

Ut. Ditto 

Ditto . 
Ditto . 


56 


56 


32 '5 

37-6 


34-6 


Ditto . 


I Remarks, 

Small TillaRis'lDOO feet above the riglit 
bank of the river, where it breaks 
through those snowy mountains, which 
are seen from the Doab height of Sue'hi. 
Above the sea 8494 feet, by baromc* 
ter. Water boiled at 199'. 

Left bank of the river, within the snowy 

' range, and at N. foot of S'ri Ctintu^ 
and Sctcmurchtt Chmnta snowy 
peaks. Bed of the Ganges, above the 
sea, nearly 8000 feet. 

Left bank. Village of 6 houses, deserted. 
Above Sue'hi and Jhalu. there are no 
inhabitants:—beyond Derali it is nut 
habitable>all rock and snow. 

Right bank, at the coniluence of the 
IPhagirathi (or Ganges) and the Jak„ 
liavi rivei, near tlK' Sungha, and uu» 
dor precipices of vast height. A dati* 
gerous halting place. 

Left bank. Clill above the Sangha, 
Cedar trees. 

IIodcson’s mean of a and (i I/ibra'~> 
Kef. rirdc. lIr.nT.cai’s Spica, oc 
and R Libra—(two nights)—Scvtaut.' 
Uudoson's eight circam^mcridioual 
alts, of Spica. 

Side of the Ganges, here, 43 feet wide, 
and 18 inches deep,—strong current, 
26th May, 1817. Ilcight above the sea, 
10,073 feet: this may perhaps be 2 
or 300 feet more than the truth, as the 
mercury in the barometers was not 
well boiled in the tubes. 

' Hodgsok by a and R Ursa minoris— 
Ref. circle. 

H%lrijfet Wo. do. Sextant. 

At a smalt spot of Hat ground, right 
bank of the river. This place is amid 
$now,an(l surrounded by gigantic peaks, 
cased in snow, from top to bottom. 
The barometer indicated our halting; 
place to be r2,3.')2 feet above the level 
of the sea; one of the peaks was 9471 
feet higher, and distant 42,480 feet, and 
bearing F.. 46. 44 S. To the feet and 
Hanks of this, and othe.r great peaks, 
stretches a snow bed of unknown 
depth, and inclined at an angle of 7". 
, —It conjmenqes at 6500 feet from 
the present .station, where the Ganges 
















m 


Latitudbb or 


] 


Pious. 

Latitude. 

Provinee 6s District. 

Remarks. 


H 

B 

1 





1 

1 

1 

1 

1 

i 

i 

i 

■ 

i 

! 

is Seen issuing frdiu uitdur it. The 
breadth of tic stream, was, on the 31st 
May, e7'fem, and 12 to 18 inches 
deep., The ^hickness of the snow bed, 
which overi^d the stream there, was 
estimated at between 250 and 300 
feet perpen^fitdatr. The sorface of the 
■ bed, wa|Hiffersed as far onward as 
possiUe;"itB extent in length was 
about 6| or* 7 miles, its breadth 
J-l miles; It entirely concealed the 
stream, which was not again obserred ; 
and there v every reason to su()pose, 
its first appearance is at the deboachcy 
which 1 will call Maua'di. o’s hair, and 
• the latitude of which Is 30* 56' t)S". 
There is uo record of any person hav¬ 
ing psnetraled to this jdacc. 


The following observations of Eclipses of Jupiter’s Salelliles, will be 
useful in shewing the longitudes of Seharanpur^ and several places in 
the mountains, the latitudes of which have been noted above. Till cor¬ 
responding observations of these Satellites can be obtained from Green¬ 
wich, or some other Observatory, we must be content to compare them 
with the calculations in the Nautical Almanaclu 


Place. 






Remarks. 


■1 

m^m 

m 

El 

{■SH 

m 

rm 

■qb 


Mr. Gai^dall's > 
house, aear SeJuiratiptsry 

Ditto . 

1817 

1817 

Do. 

1 

July 13 

July 29 
N. A. 

August 14 

1 N. A. 

i 

11 

.6 

9 

[32 

js. 

50 

35 

57 

58 *6 

b 

10 

38 

This appeared to be a pretty good 
observation, but the air was not 
very dear. 

Ditto . 

4 

is 

40 

10 

50 

12 

6 

10 

8 *6 

Emersion of Jupiter’s 1st Satellite. 
Sharp and good observation. 


1 ^ 

59 

61 

6 

10 

21 

Emersion, 1st Satellite. Goodobser- 
j vation, but ^spected. 1 saw it 3 
secouds before, or at 8’’. lO". 09‘. 
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Placbs in Hinsostan-, 


>■73 



Mr. CtuiNou.(.*s 2 |,o.« a ..I.- 

ll..»,ne»S«A»-«,p»r| S.A.I SsJot 


li, lm.| a. 


unto . Ho. Sept. 6, 83417 

3:13,40 


Mean of the 


Do. Oct. 15 6 .95 43 

1 lA5.‘ib 


6 0 : 0 


Dchraiu the Ddn ... .1814 April 25 8 0 10 

I 2 18 611 


Do. April 25 8 2.15G 

I Slit,12 


. 1817jiVIarch y 17 37 l.'i' 
!12'2.5 14 


Do. A-ug. 21 10 7'l5 
1 4 54 56 


Do. Sept. 6 SSf 8 
3 l; . 46 


Retnat'ks. 


5]!Oj-l7 ‘llEmersion, 1st Satellite. Good sight. 


5 10X1 *2 RmersioH) IsiSatcllitca The obscr« 

ration seemed good, but the phinet 
was rather Iciv. 

5 10 IS *3 Emersion, 1st Satellite. Aretygood 
and sharp sight; a little moon 
light, but DO hindrance. 

5 1022 *37 Telescope, DoLr.oNi)’* 42 inch refr, 

—power 80—Chronometers, by 
Brockbanks and Moi.inf.itx ; 
time, by equal alls, on all the 
wires of the circular instrument. 

• 

6 11 -41 *5 Emersion, l.st .Satellite—Telescope, 

Doi.f.ownN 34 inch refr.—aper¬ 
ture 2'“. 7.— power 80—an ex- 
■ cel lent glass of its sire. TJic 
drecntoich 42 inch refractor can 
<mly spare it one second of time, 
by actual trial. 


.1244 


5 1219 


5 1222 


•4 Emersion, 2<1 Satellite—It cameont 
close (o the I St —but, as usual, 
gives almost I", later, or more, 
ca.st loiigituile. Taken near the 
Meiivnx*s temple. 

• 

•6 tmmerisio.i, l.st ‘Satellite—Good ob* 
j servatiori—Doi.i oni>\s 42 inch te^ 
lescope —apeiture 2'“. 7.—{)Owev 
80. The above temple, distant I"*. 
3^ bearing 217”. 

By Lieut. Hcrbf.kt—I) or.i.o\i/3 
42 inch telescope—same power, 
&c. asinine. Alf'aptain Y'ouNo’fi 
btin^aloip - Latitude 30”. 19'. 
17." 5. DilVerence of longitude, 
compared with mine, some time, 
at Scharnupvr 2’”. 02‘ of lime. 
N. 11. The Buv<;n/ors is a second 
of time west of my place of ob- 
servaiion. 


•8 By Lieut. BrnnniT, same place. 
I This gives 1"'. 61''. east of mincJ|£ 
1 same night, at Soharanpur. ^ 
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Latitudes of 


J^lacc. 


i if«; 


mi 

jiyiamiii 
im of ub^ci 


iMitain, my^ 
I, and 

bCivaliuii.. y 


J3hfiifraJ mountain,N.) 
U . end oi U.c Di'uiy 


Month. 


Mean time ^ 
observation. 


ii.Jin. «. 


Diff, in time. 


h. |in.| 8. 


18171 Oct. lb 


18IJ: May 2 






Ditto. 


Do. 


Do. Do. 


Do. ! May 11 


1810 


Apdl ] 


f)\5b 

li45 


34 -9 

25 


9,54:35 *5 

4:53136 


59 

48 


lli45 

6,36 


io;39 

530! 


48 

33 


19 

10 


29 *2 

le 


12 


59 


Remarks* 


Ati iiDinnnion of the 3d Satellite 
gam iiim 5. 12. 59. The date I 
Mve iulhlaid. 


lo! 9 , *9 Lieut. 'Ilr.RBERT.—Mine of same 
night, at Seht$rnnpurj 6. 65. 43. 
.3. diffe-finte 8’. ’4. is rather too 
UliLe-^dhould be 15*. 


5101 


5 11 


59 *'6,FimPrsion, 1st SatoHUfi. Good oTi- 
.serration—N. \V. peak of the 
inouptaiU} at llALAR'uaoti/v's sta« 
tue. 

14 ' 51 Emrrsi on, 2d Satcl lite—Cl ear—The 

31 inch telescope, which is one 
beroiid of time later than the 
Greenwich refractor, with which 
it was compared in England. 

Emersion, 3d Satellite. A inierahly 
good opserviition, below the Hest 
end of the town. 

10 •2jlminersion, 2d Satellite. A good 
observation. Satellite lost light 
for 32 seconds, Ix fore it di.-.aii- 
peared—At t'aplain 
house, N. of the above place. 


Ditto 


Do. 


May 


910 
4 


50 

147 


bO 

22 


Malituie, in Comarn' t 


Do. 


* 


May 25 8 

i 3 


16 

4l 


23 

49 


yV««d«in Canaur^on'l 
the .S'e/fr/, uithin> 
the UbniUaya .... J 


Do. 


Jane 17 i 


8j20|.58 


17 


21 


928 


5,10 34 


Emersion of 1st Satellite being in. 

ternipted, I did not gel a vi-ry 
[ good observation. Captain 
' Biueu’s house, 100 yds. ea.st of 
the other place. 

Emersion, Ist Satellite. Not a gooi’ 
observatiou—The tdcticopc, uu> 
stead). 


5,121 


87 


Emersion,1st Satellite—a fine obser¬ 
vation, and valuable. A lougsetof 
distances of sun and moon, taken 
by the rellecling rircle, give 5\ 

12"’. 24’_Lat. of Tranda 31". 

SS". 42".—All the above by mc^ 
with 34 inch telescope. 
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Place, 


Vcar 


Month, 


(On the J.vwina, xcifhin^ 
the immnlaim uf lie- 
xcacn) 

Gita . 


Puvaina .. •. ■ 


Cnrsuli, nearJMiwwff//*^ 
In^ « ii’ii bcai*' -11 '; 

E.> 


1817 


Do. 


(On the Cattles, e-iVA/k] 
the ttHiuiitman <>/ /?c-j 
7eiicn J 

Rcitul . 


Ih 


Mean time of 
ohnervafmn. 

Dijf. in lime. 

Ii. jm 1 ¥. 

Il.,lll 1 s. 


April 


Rcmarke, 


S 1441 65 
8,28 26 


April 10 17 

ir2 


16' 5 
1 29 


Do. 




! Do. 


April 17 10 3 12 
10i>0 33 


May 


May 


1016 

la 


1210 
5 


14 21 
5 


42' 6 
29;33 


Ditto ... 


Do. 


57 


513 


514 


5 13 


May llMhsl'JS -T 


13 


13 


23 


12 


18 

15153 


29 •SilmmftreJon, 2(1 Satellite. Very clear 
olHcn'atMiu—Satellite lost lustre 
32% before it went. This and 
the follow in;; observations, by me, 
with the 42 inch telescope. On 
the loth, I took the 1st Satellite ; 
there was some doubt in noting 
the time, hut 1 believe it will give 
h\ 12'". 40% 

36 llmmersion, 2d Satellite. A tolerable 
observation—but the duwii was 
beginning : 1 think it might nlher- 
w ise have been .seen 3 or 4% la¬ 
ter. 


Immersion, l.st Satellite—T .'.uspect- 
j ed 1 saw the. glhnmer till 16% 0.3’". 

I 46% or 1’. later, but not certain— 

! Air verj clear—Same, day, Lieut, 
j Ili:nni,v.T observed the immer¬ 
sion at Sikn in Kohilc'hav'l at 
16% 05'“. 28% Dillcrcme 
46% —Sikri is between ISarcit/y 
and ChmUemi, 


16 *5 Immersion, 1 st Satellite—Same te¬ 

lescope. Air clear, but there 


was a slight wind. 

A very fine observation, considering 
that the planet is so nc.ir opposi¬ 
tion. The air calm, and in these e- 
levatod regions, exeeeclingly dear. 
Satellite lost lustre .'50% before it 
went. Same niglit, laent. Hkr- 
beht’s observation-—Tiic immer¬ 
sion at 10”. 42™. 09% 9. at Cha- 
hoorioam—\ot. 30". %‘S. 30'. 


7,Immevaioti ofthe 2d Satellite—Tlear 
and steady—1 followed the Satel¬ 
lite deep into the shadow.’ It 
coalinued to lose lustie for no 
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Latitudes or 


1 


Place. 

Fear 

Month. 

Mean time of 
observation. 

Diff. in time. 

! 

Remarks. 




> 1 . |m. 1 



m. 



Sur'ht . 

! 

1817 

June IS 

g 

28 

28 *7 


1 


less than 76 seconds, before it 
finally disappeared. It gires a 
longitude more than usually east 
of the 1st Satellite. 'I'lic planet 
being now .so near opposition, it 
large and bright, and its glare is 
some Ini^cdimcat to the precisi¬ 
on of observation. 

Emersion—rlst SalcUite. 

Himalaya .. 

4 

13 

36 

5 

14 

52 *7 

Night clear, and no moon. Lieut. 
JlrnuKKTaud f, both observed; 
he caiight the first glimpse .3 se¬ 
conds' before 1 did so; 1 have re¬ 
corded hia sight of it. 

N. B.—For the latitudes 
of this and Uic furc^ 
going places, .sec thoj 
list of latitudes. j 

i 

1 

1 

* 




We could not take any observations of the Satellites higher up the 
Ganges than SucVte, as the great height of the impending cliff-, (some 
times 50^ above us), prevented our seeing Jupitei', when the Eclipses 
took place. By the same cause^ I have lost many observations in other 
parts of the mountains. 

The longitudes of all the snowy peaks, visible from it, will be dedu¬ 
ced from the meridian of Seharanpm\ by triangles, as w'ell as their 
latitudes, distances and heights. The base for the purpose is that of the 
Chaw mountain and Seharanpur^ the station signals at each place, being 
visible from the other, and at the distance of sixty-one British miles. The 
angles of the grand snowy peaks have been taken at each station with 
the circular instrument, as well as their apparent altitudes at different 
' times. 
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t 


Places. 


Latitude, 


(March of the R, 
from Jtc.:,-arric, iuj:anl\ 
Jaipur.) 


Rexcarrie, ((.’anipjlf'ad^ , ,, 

quaiters) .) 


Province Sf Dish'ict. 


R.-f:iarI.i. 


Camp, near liharcul ., 


1 ; Isi 'hi ... 

i 


';?« 3 .'y'J 


Camp, iifar Bainid .... .‘27 53 


Gaojctuas 


27,19 


CaVh putli ..27j41 


/Canauin!. 


Alicur 


\0.\'Ditto 


.03 


Ditto ... 


7 furlonirs S. W. »f thf town of Kexsur- 
ric. Lon^ituiJp, west of S. F,. angle 
of till' city of /)c//<jwall, 2“. '2S'. h of 
lime or 37'. 07''. of spare, hy Ira’is- 
fern-iice of time, by Moi-isi-r-v's 
chronometer. 


Cam]), fi furlongs S. of the town. Dis- 
taiKi- O'". 1'.' 

|Oisfan(T(o S/iahjcItMipurj 11"’. 3^; to 
j Jlairud, lU". 

5 fuilongs R. of the village : distance S'". 
1 loner, t lie oh- ci \ atiuiis w oi e (ali¬ 

en eoiijointly with Captain ilAieiOV, 
A'isistant quarter inu'.ter genoral. 
Belongs to a .small ehief—1"*. S, 
v.o.'.l of the town of Kotc ; di'tanec 
! about 10 inilo:, but the wlxfol Ix'uke 
I on the road — Congitude 24'. la". 
I west of Itercairic eainii. 


Prupilgpur. 
Habra . 

Manoherpur 
Samoat .... 


Naugh'l 
Juieara .... 
Sangancr 


27,35 

i 1 

27‘iO 


il .1 


Jaip 


ur 


31 '//. Ditto 

22 


27 IG .50 


27 11 


4a .2 U. 


10 


«. 

Ditto 


If. Ditto. 


;27 

h 

.26 


•> 


501 

I 49 ' 


:i.j .2 Ditto 
35 jDit^o 

10 .ODiWo 


7 fuilosig.sS \V. of til” town. Dislar.'-'c 

O'.r. 

2 mib'^ \\% (if ^h'j town, ilistanct 

■ ll"..r. 

t 

I 

11 miles S. ol the town. Diataiicf. 

n m *>1 

• • 

C furbmgs rail of Iho town gate. .Dis¬ 
tance 12'”. 2’ — I nuRilmle by chro- 
nometri.s, '20' west of Ao/r, a ni 
Piitli camp. 

Distance 10". V/, 

^llead'quart(’r.s. Distance D™. f5'. 4 .lai- 
I pitria (liKtant about D miles. 

Mean of several sets of okservations, by 
Captain IIvkton and myself—Head¬ 
quarter, Camp. Distance 10’*.0[.. The 
N. W. bastion of the town of San- 
pitiirr, diiUint 1’. furlongs, bearing 
Hid". 90'. Jaifon is ahoat 7 miles 
from .SV/jjg(X«('r—fiongitiide, west of 
Xamoal camp, by chroiipmcters I'. 
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Latitudes of 


Pi^r.o, 


Luf';i!‘'r. 

■rq— 


ft! i 

(iiii/i. Ihf ]{fij-!f!‘/ k atui ' 

JIxsur.) ! 


Cun nr 


Proxin:!- Si Dish it*. 


Cirnin'sianres rendering It. 
t)ut nf our pojcer to take\ 
any observalions in the 
ci/jj of Jaipur., ?cc wiftf-} 
sii7 eda su^icinit base,and 
iock the disfam etof suchl 
1 etnai knhlr objevts thcre\ 
tf.v unr Visible, antljraii t 
the Ti igononnfrit nl ob~] | 
srtratinit.s, foundtht'fali-' 
tiitlcs of the fo/loicing 
j'/acrs to be: 

JUi^h pill:»•, ijpar the ol).> „ 

Krr\iitov)’ in Ja^mr .. } j~ j ' j 

Piilaoe rf \r!,r~gerh, ov ) ! . f j., j 

the hill.>1 I ■ I 

Foil iibov'! east (mkI «if) ' ' 

the ton . 5 j -'1 j 

Fevl of Clootie Danti'rq | ; 1 

/ 'V,beln eeti Scngaiici > 0 10 | 

anil Jaipur .3 | j ! 

Fo»t of .'f/row/e. v^itliont^ () • Air i 
tliL-MalI,at a* VV.uu^leJ I i"* I 


•iqy.'rj .5 Japir- 


liijmi Ftutsci .2(5-If 

JtUxran i . 2(5 


D;., 


36 Ditto 


Remarks. 


Total (listanf, RiU'ti, ic ransp to 5o«- 
Stnnr, Drituh I2i>-. 


I 

Tile ti5'’ar east of Sargatu'r, ramp l’. 
?!(/. \>’ilerorfho eitv, lUTirlv ,V. I I*, 
or 1". 12'. .'5K''. ntsT of the oast wall 
of Delhi, " J take to ho about 
M’. I ‘i’. ea't of Crcenzoii'h, and 
Jaipur 7.V‘, (»7*'.— Long’tudej 

east of Cl e«n:.ich. 


|F.a‘t ^iilr of iho if.Tm. Pistanre •.on\ 
Saugaritr, 9"'. 2. 

East ride of the town. Distanre lO**. 2'. 

I 

iflast side of tlie rillaffe. Pistance 10*. 3*'. 

i 


Kola Pahar ..26 hHbO Ditto 


Ccirnanl 


27 


I fiolong ea't of the small fort on the 
hill. Pistanec I 


1 

11 lidfn 
I 


2 fiiiloijgs ■'«. K. of the tillage, part of 
it hefongs to Jaipur, and part to the 
R \ M Raja. Pist.iiir- I T". 7'..- -Od- 
servatinn of the latitude, not ueod. 
They <‘aU Iheeoiuilry hero Okoo/d.ar, 
and (he Vergai.-na, Rhatteri. 
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Places, 


RaJ-gerh 




(Ijongitvde of Jtaj-gerh: 
east o f Sanganct'f 
30". bif Chronometer.) 

Maiacera 


Aluar 


Bahddcrpur 


Crishna-gerh 


Cot CdsiKt 


Rcwarri 



Remarks. 


A lar{TC and strongly fnrtiGecl In’srn in 
a lecess of ti c hills, belongs to the 
H AM Rfijd of Ahcar ; 3 furlongs west 
of the town. Pistauce 10”. 4f. 


A strong mud fort in the plain, with 
rauni and ditch, and a stone rita.> 
del within 4 furlongs N. of it. Dis* 
tance 11’". 3". 

\ large and strong town at the east foot 
of ^ steep hill, which is fortified— 
furlong from S. E. angle of the town. 
Distance 13”. 4\ 

ISmall town and fort on a low liIU. Dls* 
tance 11”. 1'. 

West side of the foiPt, which has about 
16 stout mud bastions, a rauni and 
ditrli, and a stone citadel within,— 
stands on the [>lain, and belongs to 
Ham Hryd. Distance 12”. 

Small open town, belongs to the palace 
at Delhi. Distance 15”,' 3*^. 

Commissariat office— Itdnt-bdgk, west 
hide of the town. Distance ih"'. 3*. 


The latitudes in Ibis list were deduced from meridian and circum- 
meridian altitudes of the sun and stars, taken with sextants, or, more gener¬ 
ally, by Troughton’s reflecting circles—Except four places in Huridna, 
and five in Uie city of Jaipur^ the latitudes of which were obtained by 
trigonometrical processes. 


I'age 


ERRATA. 

frrt. 

170—line 3G, for 710S road 7111 
171 -line. .Sf«» 

«o—line 3, fo. 10,073 read 10,iU 
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Description of a Zoophj^te, commonly found about the 
Coasts of Singapore Island.^ — u!iih 'a 


By Major General THOMAS HARDWICKE, F. Rl L. & A. S. 

Read 13th Noren^bcrj 1819. 

- ; 


This subject belongs to the Genus Spongia, to the cld^-s Vermes— 
and is of the.order Zoophytes.—From its peculiar form, we propose to 
terra it 


SPONGIA PATERA. 

Root. —^Branching, the shoots of various thickness, from!the size of a 
finger to 3 inches in diameter, slightly diverging, composed of earth, 
sand, and broken shells, and very fragile. 

St^r.—C ylindrical, of the same cellular texture as the b^wl, and about 
the same length, in circumference, pretty equal—from l|5 to 17 inches 
diameter—^surface porous. 



description of a Zoophyte. 


Ul 

Cup— or Bowl. —Circular—and subconical, in diameter at the brim 17 
inches, about the middle 12f, and near the bottom 7 inches, capable of 
containing thirty six quarts of water: in substance corky—but non¬ 
elastic, made up of cells or tubes—running into one another, and di¬ 
vided by a slender membrane, not more than half a line in Uiickness; 
over the whole surface, both within and without, are spread iunutnera- 
ble pores, the mouths of which are closed wilh capillary—cottony- 
fibres in converging radii from the circumference to the centre of 
each pore; these when seen under tlie power of a common lens, have a 
dense downy appearance,- * 

The height of the specimen, from which this description is taken, is 
57 inches, and something larger than one presented to the Asiatic Society 
by John Palmiir, Esq. 

In an Essay on British Sponges, by llie late Gteorge HI^ontagu, Ksq. 
printed in the 2d volume of the Wernerian Society’s Transactions, is 
described—Spoiigia Scypha ”—which bears some resemblance to the 
specimen from- which the plate annexed was taken, but it is diminutive 
in all its parts, when compared to this Indian species. 


Zz 



jyescripl/OJi o f a substance called Gez or Mj|.nna, and the 

Insect j^roducin^ it. 


lix Majou ni hal THOMAS HARDWICK, F. R. L. & A. S. 

Vice t'iiEsinENT. 

Read 17th Jane, 1870. 

I RKGr to lay before the Asiatic Society some information upon a 
subject wliicli forms a paper in the first volume of the transactions of the 
Bombay .Literary Society. Captain Fdi^ard Frederick, of the Bombay 
Fslablislnnent, lias given bis remarks on a substance called Gcz or Manna^ 
found in Per&ia and Armenia ^—but the doubt of authors who have 
written upca tlje ^ame subject, seems by no means pleared up, as to 
whether this substance be the produce of ai^ Rnimal, or whether it be a 
vegetable gum ; and Captain Frederick concludes his paper with re¬ 
marking that “ at some future period it may be proved tp be the pro- 
“ duction of the Aphis tribe, instead of vegetable gum.”-r-The celebrated 
French Entomologist Qeoffroy, has already attributed to a species of 
Chermes, the property of producing both in the Larva and Pupa state, 
a sugary substance of a M'hite colour, resembling Manna } and it is in con-f 
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firmalion of tliis opinion, that I have the honor of laying before the So¬ 
ciety, drawings of both the insect 'Orhich produces this Saccharine matter, 
and also fd the substance itself, together with indisputiiUe evidence of 
one of the many trees on which this Manna may be found, 

F< R the facts t<ibich I have the honor to lay before the S •ciety, I am 
indebted to my liberal and zealous friend Dr. Wallicii, and to Dr. (\ 
lIcNTER,through ^hose kindness the above specimens have been obtained. 

The insect about to be described, appears, from the imperfect stage 
under W'hich it is examined, to belong to the Genus Chermes, and we 
prt'pose to name it Chermis^Mannifer: we have yet seen it only in tlie 
larva state* 

Chermis^Mannifer^ in size, is about the bulk of a domestic bug (cimex 
ieclularius), of a flattened ovate form, tail rounded. Snout, longer than the 
thorax, inflected and pressed down between the legs—Antennm, as long 
cs the thorax, of three joints, the 1st minute—2d Clavale, and much tbs 
largest—the 3d Setaceou*?, legs long—formed for walking—the tarsi, 
three jointed, bind legs longest—the rudiments of wings not yet evi¬ 
dent—The general colour of the insect is a light brown—the rings of 
the abdqpicn are marked with a dark spot or stroke on each side of the 

dorsal line, whicii is of a paler brown. 

Pic. i—rhow’s the natural size of the insect, and figs 2 and 3 are 
under and upper positions of the same, magnified; fig. 4, shows the larval 
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in their natural slate, covered with a white filamentous or cotton like 
substance.—Fig 5^ is the same parcel of the larvse, removed from the leaf 
and reversed, whiclr exhibits an undefinable mass, by the confused mix¬ 
ture of legs, somewhat darker, by having dried on the leaf.—Fig. C, 
shows a fragment of the Manna, in the state it was taken from the tree.— 
It is found however in pieces of various shapes; some flat, as taken off the 
leaves of the tree; sometimes in cylindrical pieces, impressed with the 
figure of the stalk or branch on which it has fallen* • 

The formation of this* substance upon those parts of the tree from 
which the insect docs not receive nourisnment, may appear difficult to ac¬ 
count for, but if the economy of these infestors of plants, the cocci and 
the aptiidcs be attended to, the difficulty will vanish. 

TirE Revd. Dr. Kirbv, in* hi^ introduction to Enlomolog}^, vol, 2d 
page 89, has given a most interesting dc'Criplion of the natural economy 
of these tribes of insects, or rather of the aphides; and I have witnessed 
all lie relates on “ the loves of the ants and the aphides.”—It is not 
tlierefore in my mind a matter of difficulty, or unreasonable to suppose,- 
that had the numerous aphides, 1 have seen drawing their nourishment 
from the succulent parts of a plant, been unattended by the multitude of 
large black aiits^ incessantly urging them lo part with the luscious drop^ 
I should have seen the accumulation of this limpid liquid from a thousand 
springs trickling down the leaves and stem^ drying as their surfaces spread, 
and drop after drop forming incrustations, bearing impressions of the 
branch or leaf, and like the substance I now .produce before the Society. 
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To what I have stated aboPe, I shall add the observations of Mr. 
Hunter, which are of material importance to the subject of this paper, 
as relating what he himself saws 

e 

Extract of a letter^ dated Camp, PaohnuTri, t^Uh March, 1819. 

** I SHALL now4ry to describe to you a natural curiosity which I found 
in my rambles in these hills; and f have inclosed a few of the insects 
** with a specimen of )die substance, which,^ it appears, they have the 
power of generating from their bodies. The substance appears to pro- 
ject from the abdomenini^thefrM^ of a tail or bunch of feathers, of a 
nature more like snow, than any thing 1 can compare it to. These in- 
sects are found on the branches and leaves of lree», on which they 
swarm' in maltions, and work and gene rate this' feather tike substance, 
till it gets tengf laiid drops on the leaveEi caking on them, and resem- 
** blifig the moat jbeauiilul white bees wax; thie hardens on the leaf, and 
takes the complele fm» of it, which you can strip off, bearing Uie very 
** impression and ;ifnitatioEt :of the leal Hself^ vrlneh no art could exceed. 
** But, what dppeeire sarprmng,itbey.do* notseemto eat or destroy the 
leaves lhey;swarmfon»:Ahd Ihcus^ they may have been some days on 
the leaves, nothing more 4a se^ than tins vroxy substance issuing, 
** from thctml. i have seen a great deal of it about these hills, and^muek' 
**' might be collected, I should Suppose, were it desirable; there are no 
inhabitants however about here. We htwe been on the top of the range, 
“ since the month of December, watching the movements of the Ex- 
“ Rdjd of Ndgpur, Our position is about south-west of Hussaindbdd, 

3 A 
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*♦ The climate is good.—^The thermometer 58" at sua-rise, 86“ 4t nocm, 
** and 80 ’ at sua-set. No hot wiud^ a» yet.” 

The small branch with flowers received from Mr. Hunter, prove# 

0 

to be a climbing species of celastros. 

A MORE perfect account of this ins'^ct must depend on the opportanity 
of observing it in all its stages—the whole of what we had foe inspection 
(about 100) were apterous, and the abdomen of all totally destitute of 
those processes which distinguish most speoiesof Chernies from the preced¬ 
ing Geans Aphis. 

* r- • 

The appearance of the insect, before being handled or disturbed from 

the leaves and branches they form on, furnishes a chavaeter > admitting 

of comparison with another species of Cbermes—viz. Chermis Alni*— 
« 

which in the larva state is covered with a viscid, downyy'. filamentous 
substance—so are the insects under inspection in tlieir tiative haunts ; but 
however light and flocculent this may have been when first taken, the 
pressure it has undergone in a transit of several hundreds of miles, must 
be considered as likely to rob it of that character. 


* Cbermes fouud on the neteln Aluu. 







aec&tmi-^ ITihigbwometrical tmd Astromemtenl Opermii^ 
ons for determining the Heights and Positions vf theprin^ 
cipal Peaks of the Himaflaya M&untdins^ situated between 
the latitudes of 31. 53. lo! and 30. 18.30. JV. and the 
longitudes of 77. 34. 04. and 79. 57. 33. E, 


By Captain J. A. HODGSON, JOth Regt. ,N. L caiA 
LdEtT. J, D. HERBERT, 8tii Regt. N. I. 


On the successful termination of the first campaign against the armies 
Nepul in 1815, in which they wei'e d:j^eilcd fruin their conquests in the 
moun4aa«e between theiivtjrs Sdl^ and jKoh’ (»r Gogt'uh) by the 
forces tifkdfiT the vesp^tive commands of Mqjor Ocnmds OcmnsRiiQXF 
and MARTiNDEiiL, and Colonel Nicocls ; aiid the qorovinnes of iGer/ewal, 
tSinamt'^ HindMr, Sisaher and Kama&n, with the exertionlof some small 
diritricta, being restored by the Sritiah government to die JimdS M^^s, 
their ancient -poaiesscnrs, the Most Noble the Oovemor Genccal m Council 
was pleased-to direct, tliat surveys of .the above coimtaies should be ^exeoii** 
ted by Captuin Webb and myself To Caplaiti Wean, who was Ui€h 
in Kamaotit the survey of that province and of the eastern parts pf Get*h- 
voi. XIV. 3 B 
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wal was assigned? and to me, that of the western pari of Gerlmd, and of 

w' 

the mountains between tlie Gangh »and Seikj rivers. My instructions 
were summarily, to make a correct survey of the liberated provinces 

•• • m. V 

“ of Gerhwat, Sirmor and Hindur, as well as of the countries to the 

** north fhem readiing^to -a ^iract whi>^ comprises* llie 

^ ’ 

sources of the Ganges, Jurmcff^ Tonse, (hkberto unkhpwnv though larger 
" than the Jumm) and Setlej fivers; and which is bounded by some of 

. i ’ * ‘ ' i 

the noblest monnlains in the world.” I was ordered to cai'ry on my 
r^earclies as far rationally practicahle, and Colonel Crawford, then 
Surveyor General, was'directed to prepare such ihstructions f jr me ^ he 

might deem necessary. That distinguished and scientific officer, alike 

# ' 

versed in Uie thepry and practise of groat surveys of this nature, approved 
* 

of the methods I had suggested, for carrying on my operations, and gene* 
rally directed me to be guided by such circumstance's, as might appear to 
me most conducive to the objects in contemplation.. 

It will be acknowledged, that the extension of geograpliical knowledge 
is a desirabk object, and it cannot be denied, that to ascertain the heights; 

and poatiohs of tue snowy peaks of the Himdlaya is not only an interesting 

■» 

and durloiis; but very usefiil, inquiry, for when their latitudes and longitudes 
'are knofwn, tlie geographical position of any place, from whence one, ©r 
more of their^ arc visible, may be-detetmined with ease and accuracy. We 
have every facility and opportunity of observing some- of tiiese resplendent 
'and lofty guides, in the great extent of 15^' degrees of longitude, now, eitlier 
in our possession, or under our influence and control, from the banks of the 
river to beyond those of the* Burrampoeter m Bengal, 
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IwF all this belt, the outline of some of tlie snowy peaks may frequenlly be 
observed, in clear weather, to the (Stance of 150 miles and upwards, with 
sufficient diBUnctness, for an observer to fix his oum youHou, by obvious 
methods; andlbus, to be enabled to correct the geogi'aphy of the older 
maps. But as yjl, we do not, by Captain Webb’s suiTcy, and that of 
Lieutenant Hebb^ht and mysell^ Itnow the precise latitudes and longl- 

O • , 

tudes of any pe|^ furllier to llie S. E. than the latitude of 29. dO. 43. and 

tt • 

longitude 81.2. neai'l). It would be very satisfactory, to determine the 
positions of those more eastern peaks, visible from Patmy * Monghiry 
B-hagatpi/r and Ilajmaf, and this may be don^ witli considerable pre¬ 
cision, by their Azimuih% taken at the above places, with their observed 
differences of latitude, and differences of longitude, taken with good chro¬ 
nometers, carried down the river in fast going light boats, when the stream 

is most rapid: the boats would reach Monghir from. Patna in a day, i^nd 
two good chronometers, ought to give tlie diffei’ence of latitude, within a 
quarter of a mile. The chronometrical measures, may also l>e compared 
and corrected by dij0ferenc(3S. of longitude taken by the fii'iilg of gunpowder: 
the (lushv.ibf lialf a pound of* gunpowder, fired at the hill lioivse at Ptr 
Pahdr near Mmghir would be seen at Janghtra rock, from which, a 
flash would be seen at Patter GIuiUa„ below liJiagalpur, and thence aZ 
P(r Pointi or Sicri GalU, or probably RqjmaL 1 am by no means 
.sure, Uial a flash from the top of the Golah at Paina, might not be seen at 
Pfr PafiAr, as Baron Vanzach observ ed the effects of this sort ofillumiua^* 
lion at places, so tar distant from cacli other, as to be reciprocally coiv- 
ccaied from sight, by the c^vaJture of Uie earth. By this method much 
may be done, and die longer die line die better. Of course it rctpiires a 



190 


Ak AGWUS9 OP Tins 


good observer at each plaoe, with one^ two assistBiits, good instruments, 
dmd gieat alacrity, end the mean of eSUmately rqieated dashes; and to 
euch extent as they may be vinible, ^ metliod is above all. astronomical 
operations, for determmg d^erences of longitude, the mo^ certaki. But 
to return to the subject immediately under coudderatbn. K Having reoeived 
>tny instructions, I proceeded from the anny, on the in&iecbcde fronder of 
^epal to Uie upper part of the Doab in the Sehdranp&r district, in which, 
ar in tlie DShra Dim, or valley, I intended to begin my operations, by 
measuring a base of feur or five ndies in kngyi, if the ground should prove 
favorable. On examining the plain lying at the southern foot of the hills, 
between the Ganges and Jmrma, 1 fauna there were several places where 
Indglit measure a Une of three or finsr mihes, but that on account of 
the mango groves, wittrwhich the conntry is studded, it would be very 
difficult, if not impossible, to extend the sides of the triangles, which would 
increase in length considerably, before I could prolong them to lihe foet of 
those low hilis, whioh divids the plains from the JDun. On tlic sommitB 
ofthe la^ nieo^oned Inibj linleiided to 43staldish atadons prc^per for ob¬ 
taining others, on those lofrier moixnflaitis, udurih bound llie to the 
north, and command views of the HimMarga peaks, as well as of tlie 

plains. When the dkitoaces between some of these poirds^ and Sehdrmi- 
•* 

piSr, as weU as their remproeal didmnees from aach other, ^uld be esla- 
Mished, I mtended to use diose fines as hoses, whereon to ^erinine the 

^ a 

positions of the snowy peaks, as has rince been done. The search of the 
ground havii^ proved unsuecessfol in the phuns, I proceeded, fori the pur¬ 
pose of making a similar examination, to the JDd», to itoardi for more favor- 
tfolv ground. The Dihi, though a vidley, hfiSjaii^uiievm:i>s«tf&oe, doping 
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from ihc Iiills, which bound it to the north and south, to the two rivers 
Soan^^ ahd Vlstm, wiiich have tlieir courses feom its centre in different direc¬ 
tions, to the Gartges and Jumna: much of the sloping ground of the valley 
is covered Jjy for*<^; the central part, near the rivers, is more open, but 
marshy, and overgrown at the season, wli8n I examined it, by high grass 
and reeds, which cannot be destroyed by^lidming, before the commence- ‘ 
ment of the warm weather, untill whibh^tShe it is detrimental to health to 
remain in such places, and the tigers” and wdid elepliants which Uieii ‘ 
abound in the thick cover are troublesome: at a later season I might have 
been more successful in finding clearcir ground, but I began to rc-considcr ’ 
wheUier a plan which I had long before had under consideration, might 
not nearly or wholly obviate the necessity of measuring a base, an opera¬ 
tion well Imown to be very tedious, and with limited means exceedingly 

« 

difficult: to execute it in the precise manner, which is requisite when 
llie object is to measure an arc of the meridian, a number^ of coffers, tri- 
pods and elevating screws would be necessary, and even if I could have 
procured workmen to make tliem, they must have been cut out of unsea- ' 
soned timber, which would warp and cause much uncertainly. How some 
of these difficulties were afterwards obviated by Lieutenant Herbert, will 
appear in the account of his measurement of a base. 

The method by which I hoped 1 should be able to avoid the trouble 
and loss of time incident to the actual measurement of a base, was this: 

4 I • 4 

to determine as accurately as I could the difference of latitude of two places 
in sight of each other, but as far distaiit as possible: this difference of lati¬ 
tude with tlie observed Asimuths, I considered. Would shew the number of' 
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feet due to it, and consequently, tlie observations being supposed correct, tlie 
distances of the two places, which might be used as a base qf great mag-, 
nitude. The stations I selected for tius purpose were first tlie house of Mr. 
Grindall, the judge and magistrate of Sehdrcmpur, whiih for the sake of 
^stinction we shall call Belmlk^^very large and conspicuous while buildijjg 
in an open situation, one mile f^ ahalf south of the town of SeMranp^r, 
The second or northern station ^ a j^ery remarkable and lofty mountain, 
which divides the hill provinces of ^pnor and Jubcil, called tlie Chur or 
Ckurlced'hdr: its sumimbis upwards of 11,000 feet above the level of Se- 
hdranipdr; the point where 1 fixed .,thq station is 10,650 higher than the 
station at BehiUe, from, whence its Aumvth 3.25.05. to the west of north, 
a direction so near the meridiont being extremely valuable, in determining 

the distance in the manner I proposed. The station mark on the CS^/, 

<1 ' * 

Is a pyramid which 1 built of pine tr^, rock and turf, 35 feet high: it is 
visible fium BelmUe with the instruments I intended using, and die south 
ppint of the line there, la seon from the C5uV, by firing white lights on it. 
eX night. 

Tbs di^ce of these stations is iq>war^ of 61 B. miles, a distance suffi- 
dentiy long to serve as a base for the most distant snowy peaks visible 
from either end of it, and I hoped, that by taking a great number of zenith 
distances ah each pla^ I dio^d able mtlLa reflecting circle, to de- 
termiae the difi^renpe c^latitude within two or tluree seconds, which, rdiative- 
% to the great length of the arc, (upvi^ur^, of 53 minutes) could only occa- 
non.a small uncertainty in the distance^ and of course, a much smaller in 
the elevation of the objeo^ to ^observed firom its extremities. Experience 
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shewed Uiat this degree of accuracy could not be attained by myself, or 
lieutenantjy[|:aBERT, though I had much larger and more perfect instru* 
ments tlian havX|iiUierto been used in the mountains, or in any survey on 
this side of India ikmd both of us had much practise as observers. When 
I had less experie^, I was more confident as to the accuracy which 1 
thought might be obtained from celestial observations,, frequently and care^ 
fully repeated; but now so far from being satisfied with, surprisingly close 
results, more cloae, than the Data and instruments warrant, I incline to 
consider them, the efiects of chanca I hold it to be the part of a faithful 
observer, to reject no observations, except where he is sure finm some 
kmwn cause, that they are bad. It has been said, and 1 think with jus¬ 
tice, that when experienced observers, after taking all the pains and pre¬ 
cautions in their power, find themselves embarrassed by discrepancies for 
which they cannot account, th^ are probably on the point of making 

some important dbcovery: at any rate though they may/iet be so for- 

* 

tunate, they may by making a fair disclosure, enable others who may 
view the subject in a more happy point of view, to do so. Even in 
the great English trigonometrical survey we see that the latitudes 
of principal stations taken by difierent stars when under favorable 
circumstances, and with powerful z^th sectors of five and eight feet 
radius, have some times extreme ctififerences of 8^ or of 4 from the mean. 
Ours being taken wHh instruments of only six inches radius, and with tele¬ 
scopes of small power, may be expected to be much more discordant; of 
course they are so, but really not in proportion to the power of the instru¬ 
ments. Reference to the table of 61 latitudes taken by me at Betmlle, 
and the same number lieutenant HaitBEAT, of stars on difierent sides 
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of the zenith, will shew that the differences are less, than could be expec¬ 
ted, and how closely our mean results agree, indeed I tliink but 

they are fidrly stated. Though at Behnlle we could observe at our case, it 
was not so on our lofty stations of the Barkulfda, and Bturdt 

amidst snow, ice and clouds, and exposed to furious traipests, which tlie 
astronomer in his firm observatory never experiences. But even the mean 
of Lieutenant Herbert's observations and mine, varied at the Chdr, only 

m 

4, which is less than could he expected.^Two observers may chance 
to find the same residty and yet it may not be true. Wliether it be 
so, or not, may be ;proved. To prove, whether, the difference of latitude 
of our laige arc, BelviUe and the Chui^, was certainly determined, I esta- 
bUsbed a tlurd or proof stadem on the fort of Bairdt, the three places mak¬ 
ing a well proportioned triangle. Bair at is a small fort on the summit of a 
mountain in Jaumar. The station of observation is in the fort, ant! 
distant from 2,59,129 feet, and 6,556 feet nearly above its level. 

There, as on the Chur and at BelviUe^ a great number of observations 
for the latitude were made, by Lieutenant Herbert and myself at dif¬ 
ferent times, but wilh tlie same reflecting circle: but the mean of our ob- 
sen'ations differed 7.* At all the three stations^ the angles and Azitiwths 
were carefully observed, as will be shewn in the detail, yet we had the 

m^ortification to find that the latitude of Bairdt, as deduced by strict 

« 

calculation on the latitude and Ammuth arc, or base of the Chur and 

g^agaUii.1.11.. III ■wi' i 'arj i i .; . 4 1 . w . I i^naaaa i i 'T'" t r fr .ii i i i u.'., '. ara, ,, ' i . aaaassaag 

* 7 i« too gteaX • discrejisacy to jbe fairly attribu^Ie to error of 4>bserTation only, perhaps it 
muy hire be6ii caused in'pai^ by the varying state of celestial refraction. I observed at Bairdt in 
teipp^uous wither, and-wps ^uCh intemipted by s^orptsof wind, snow and sleet, and the atmosphere 
to the north zenith was gcnendly cloady. Idcutenont llfttSEUX was rather more favored by the 
wither, aud h'u obserritions there kn prefenbte to iniao* • 
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Belvilk did not agree, witli the mean latitude actually observed at BairdL, 
at it ought to have done, but differed from it, ten seconds; had it differed 
t)nly.^liree or four seconds, we should have been content to sacrifice perfect 
agreement to ^in time, and indeed it must be confessed, that having regard 
to Uie object i^ question, an uncertainty of three or four hundred feel in 
sixty-one miles j&#d a half miles was not much; it would affect the dialantCH 
of the remotest snowy peaks only to Uje amount of about 600 feet, in 
the whole; and t^c nearer peaks, less in proportion: the heights would 

M 

be very little altered, nor would the urcertainty even of 10 or 330 yards 
materially affect them, but the latitudes and longitudes, would be 
uncertain and unsatisfactory. Much chagrined at the disagreement, we 
were at a loss what steps to take; whether to consider the latitude of 
Belmlle, as satisfactorily settled, and Uiat of the other two stations as erro¬ 
neous, or to divide the error equally between the three. Still suspecting 
that some ovei’sight had tiikeu place, though none seemed palpable, wc 
determined to try a second proof station, in hope it might tlirow some light 
on the subject: for this purpose the mountain of Barknnda was fixed on, 
which is distant from BelvUle, 2,86,212 feet and 8,300 feet higher than it. 
There, latitudes, angles and Azimuths were obser^xd, and again the ob¬ 
served, and computed latitudes differed, to the amount of some seconds, .and 
in the same manner as at Bcurdt, the computed arc proving greater, tlian 
the observed. On the Wartu mountain, also which is distant nearly north 
from the C?Mir, 111,634 feet, and 1016 feet lower than it, a station was esta- 
blislicd, when operations, similar to those noted above, were effected: the 
best latitudes* there were observed by Lieutenant Herbert, and though not 
so numerous as tliose at the Chur, BelviUe, Bairdt and SurJeunda stations, 

t 
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agreed very well with each other. These gave the differences of the 
observed and computed arcsi in a contrary sense to those at Bifirdt and 
SurJeunda, 

Thus perplexed^ we despaired of arriving at the accuri^ we aimed at, 
by the methods of differences of observed latitudes dlid Azimvth, and 
resolved, cost what time it might, to try to clear up the difficulties, by 
measuring a base. An operation which 1 always foresaw might be neces¬ 
sary, but wluch I wished to avoid if possible—-mean time the trigonometrical 
affmrs of the survey went on, combined with geographical researches, and at 
many commanding points, stations were established, angles taken, and 
pyramids as station marks built, which were alike necessary, whether it 
should be determined to abide by the results of tlie latitude base, or to 
resort to a measured line. This operation, if undertal^en, could not be 
immediately effected, but would necessarily be deferred, till a convenient 
season, for tliis survey embraced many objects of geographical research, 
as well as trigonometrical and astronomical operations, which could not 
be carried on at the same time. An inspection of the map will shew 
the great extent of tl)e country explored, and its ragged and mountainous 
nature, in traversing which, many difficulties present themselves, and it is 
only at certain seasons, that the snowy re^ons and upper parts of the 
courses of the great rivers can be visited. Even the principal stations are 

on high mountains. The Chuf is higher than mount Etna, and the snow 
lays deep on its north ade, generally till the commencement of the rains 
in June; tlie mountain is then shrouded in mist and clouds. The clinmte 
is too severe, to allow an observer to carry on his op^tions with succesi^ 
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before the 20th April, and from that time, to the end of May, is the best 
season for the work. Also, after the autumnal equinox, the air becomes 
clear, 'm^Jhft^atmosphere is favorable for vision, until the middle of 
OcU>ber, when At<^ms of snow, render the station untenable. Therefore, 
to these two perio^, must visits to the Chur be limited. The inconve- 
mences of residing dlrsuch a stormy ridge, even at those seasons, are con¬ 
siderable. The fury of the wind is great, and the cold intense; immediate¬ 
ly after sunset wateik and ink are frozen—and our followers, who were 
necessarily much exposed, suffered severely from the cold: the ascent 
of the mountain, was long, and arduous, and the grain required for the 
followers, for a period of ten or twelve days, was procured with great 
difhcully from the distant villages in Sirmor and Jubal^ and it is to be 
understood, that in these mountains, between the B'hdgircA'hi and Setlqi 
rivers, camp equipage, instruments, provisions, and every thing required^ 
was carried on men's backs, except on one short military line of route, where 
mules lightly loaded may occasionally be used. Sheep it is ^rue, are also 
used, as beasts of burthen, in the liigher mountains, but they carry veiy small 
loads—similar inconveniences and limitations as to the season of residing 

on them, occur at the trigonometrical stations of Chandpur, Bairdt and 
Surkunda, in a less degree, and in a still greater at KHar Kmtda and 
UeJuddru, which are higher than the Ckut^, in or crossing the passes over 
the evei snowclad Himalaya, and in exploring the sources of tlie great 
rivers whicE rise in tlieir deep and gloomy chasms. These and many 
other impediments delayed the arrangement of this memoir, to a later 
period than I could have wished, and I must be allowed to state some 
drcumstances which rendered the dday unavoidable on my part, and tha^ 
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of lieutenant Herbert: the first was want of assistance: two young 
officers of engineers, were indeed appointed my assistants, and joined 
me in 1810, but their services were soon afterwards^jlgguijr^d witii 
llicir own corps. In May 1817, when on my way, to jiie source of tlie 
B'lmgtratlif, I was joined by Lieutenant Herbert, of|jie 8tli Regt. N. I. 
who had been appointed my assistant, and to his'^Valuable aid I owe 
much. He accompanied me in the journey from Reilal to the source 
of the B'Mgirat'hi After the rainy season of that year, during the 
MaJiratta war, Lieutenant Herbert joined his corps with the centre 
division of the army,'and I marched with the reserve to Jeijpur, In 
April 1818, we returned to tlie mountains. In October 1818,1 was obliged 
to leave iliein, and to go to Calcutta, in consequence of a dangerous 
disorder, contracted by exposure to frequent changes of cHinale, in the 
expedition to the head of the Ganges^ On my recovery, I went to 
Indore in Maltva, being employed on military duty, and after an absence 

of nearly two years, having obtained leave of absence, I again visited 

' >1 

SeMratipur, for the purpose of meeting Lieutenant Herbert, that we 
might jointly prepare Uiis paper, in which we shall endeavour to shew, with 
as much accuracy as we can, the heights and position of a number of the 
Himalaya mountains. It is incumbent on me to declare, and I do it witli 
much satisfaction, that if any share of praise, should be awarded to our 
labours, by far the greater part of it, is due to the skill and unremitting 
exertions of Lieutenant Herbert, who carried on the survej alone, after 
1 was obliged, to leave the mountains in October 1818. The instru¬ 
ments I used being my private property, I left the most valuable of them 
J«rith.him. We had agreed that a base should be measured, and in conse- 
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quence of roy unavoidable absence) this laborious and difficult task was 
executed by Lteufnnaiit Heubert alone> and much of the apparatus was 
oontiiv^ executed under his inspection, in the manner he has 

dt scribed. Th ^5 whole of the small triangulation for the purpose of correct¬ 
ing the stations qfC/mndptb’'and Surkunda, in which he used my circular 
instrument, was iJ^^ork, and lie shared eqaaUy with me in the trigonome¬ 
trical and astronomical observations of tiie large triangles, at such stations 
as 1 visited, and also^tablished, as we had agreed, on other stations judici¬ 
ously situated, and carried on operations on them—^and our geographical 
knowledge of Uie surveyed country has been muqfi extended by him, not 
only in carrying various route lines of the Jdhnavi river above Bhaifo^ 
gkdtit Rod of the SetleJ above Wongtu Cwhich was the furthest point of> 
my research in that direction in 1816), but also in tracing the Toriae river 
to its sources in the snowy range; ascending which, in October 1819, he 
crossed over the southern ridge of the Hirndlaya by the Gunas pass, ele¬ 
vated about 15,700 feet above the sea. Descending thence, he came upon 

0 

the valley cf the river Baapa, a principal feeder of the SetleJ, originating 
in that cluster of high peaks, which are situated iii a re-entering angle of 
tile range above Jmnnotri, and from which in another direction are deri¬ 
ved the more eastern rivers. Prom its confluence with the Setlejj he follow¬ 
ed the course of the latter upward to Shipkee, a frontier valley cif Uie Chinese » 
territories. Shipkee is in latitude 31. 48.; i 10 miles below SAi/iAtee, th0 
Sctl^j wWch by the Bhoteas or Tartars there, is called Sang Jing Kanjta, 
(Kanpa signifying a river) receives anoilic; stream, nearly equal in si 2 ;e, 
which strange to say, has no precise name. It is some times designated , 
Maksang Spatf, being the name of the Purgunnafi it flows tiirough> and 
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McAsimg si^ifying like Kmpa, ariren Frcoti the oanHaence of this 

river with the Setlejt he proceeded up to a-iiuutier of 

Juodac, la this part of 'his route he describes tiie hiouataJhs as entire* 

' ly clay slate, bare of verdure and trith little snow^ evidently of 

mferior elevation, from all which may tie lafeiTedt' that at diis time 

on IhO tfoirlhem face of tlie great range. Having no pairfacalar motives for 

penetrating further and the season being advanced, he returned from this 

place tiiotigh he had little doubt, as he says, that if desirous he might have 

f^oceeded, even to Leh the coital of Lad^zc. The roadi being described 

good, and the people not manifesting the'same jealousy as those subject 

to the Gkmeae authority. But thas is hot tlie place to enter into geogra|dii- 

cal j^articiilars: an inspection of the map, and comparison wkb those which 

are published in JSngland, will shew What‘has been done by Lieutenant 

HEahERT and myself in rectifying their errors. The memoirs I have' 

to offer may be conveniently divided into ‘the following sulgects.—ist. 

description of Ae principal instruments used in the Trigonometrical and; 
« * 

Astronomical Operations, and in themeasuremraitof the base; these were; 

-1. A PORTABLE Askmth, altitude and iransit circle, made by Trou6II<» 
ton: tips with some other valuable instniments from his private 
observatory, were presaited - to me by rriative Mr. W. Hodgson, 
F. R. S. before I was appointed to the mountain survey. The con^' 
Btruction and uses of this ohrde are -d^ribed by the ReverWd Mr. 
Wo<N.LASTON, in his FiiBcta^us A^tronimttm, The diameter of the ho-- 
rkontal mid‘vertical circles of i»y instrument, ftrc'eadi, one foot: the 
former is divided to five seconds^ and is read by two oj^osUe verniers, 
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the latter by means of micrometers, and is caJculiCted to give elevations 
and depressicMis to two seconds. On the horizontal cirde tile divisions are 
cut u>,bras 9 ,^ and are very fine, Init so close, that we were oilen puzzled to 
fi:: on the exact^ line of coincidence, for occasionally three lines on the 
vernier and limb (^peared to the eye as equally coinciding: but m such cases 
we take the mean, ^nd when tliere is time, the observations are soraelinaes 
repealed on different parts of the limb—an instrument of twelve inches is 
certainly not large, Jiul a mucli larger could not be carried in llie moun¬ 
tains. Tlie weight is fifty pounds :wilL tlie two cases it weiglis 116 
pounds, and is carried in the hills on men’s baclcs^^ The telescope was of 
twenty inches focal length, and had three eye pieces of the powers to thirty, 
or forty nearly, and tlic wires, ten in number, being five vertical and 
five horizontal, were of fine spider’s web. The advantages which cir¬ 
cular instruments possess over quadrants or other portions of a circle are 
loo well known to require much descripliom They can be more accurately, 
divided than tlie latter, and are capable of conqiletc reversion in every 
direction. The index and collinialion errors, are determriied on tlie ob¬ 
served objects themselves^ and when Lerrastrial angles, or tlie pole star are 
taken, it may be done before exjiatision can have any effect on tl^ 
instrument. Whenever practicable, the circle was used on a firm pillar ; 
of brick or stone work erected for it.. As to the adjustments, and levelling,, 
they were always performed, as usual in such instruments, by the ether 
level, but* to make tlie altitude circle describe a true vertical, 1 used 
tlie method of bisecting the pole star, when at its greatest elongatkm,' 
first observing it by direct vbion, and immediately afterwards its imag% 
with tlie faces of Uie circle, in l^tb directions, and with the telescope 
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reversed in tlie ys.; it t/ten, describes a true vertical. This venfica- 
tion cannot be effected, except on calm nights. The circle was 
used by lieutenant Herbert in taking all the angles flf^the-«»siiiall 
triangulation, and considering that it was then necespjrily placed on a 
wooden tripod only, it performed well—^at the great Statons, BelviUe, the 
Chur, Bairdt and Snrkmda, it had a firmer snpportr All the observa¬ 
tions, as well horizontal terrestrial angles, as of altitudes and Azimuths, were 
determined by us, both by the single and double elongations of the pole 
star, and at the principal station of BelviUe, with great care; and I trust 
with as much truth as it Is possible to take tliera, with an instrument of 
moderate dimenrions. The altitudes of the peaks were observed at several 
places, and at different seasons, and the mcaa taken, except where a depres¬ 
sion had been observed. As the stations are far distant from each other, 
it is evident, that the elevations and depressions could not be taken at, or 
Tery near, the same time, with the same instrument, but when they were 
observed, the circumstances of weather, were not very dissimilar, and it is 
hoped that the ratio of terrestrial refraction deduced, is sufficiently near 
the truth for answering the practical ends of the survey. As an instru¬ 
ment for taking zenith ffistances, the circle answers very well, when shel¬ 
tered from the weather, but on the exposed peaks of the grand stations, we 
could not avail ourselves, as we wished, of its powers. I lost much time at 
the €%i?r, in tiying to do so, but the winds by night, were so boisterous, that it 
was impossible to keep the adjustments perfect, and to use it in a t^t, which 
is in continual danger of being blown away, distracts the atlention 4 at the 

Btarion of BelviUe in the plains, where I was more at my ease, I made toler- 

% 

Ably good observations for latitude, with the altitude circle, though not so 



Hima'laya Mountains. 


203 


good as I ought to have done: some of the best, I Ihinh, are those made 
on the pole star when in the meridian, by observing at the same 
time 5^8^ elevation, by direct vision, and by reflexion in quicksilver, by 
depressing the telescope, then reversing the instrument quickly, the same 
is repeated, and^ight readings are obtained by the opposite micrometers; 
after this metliod occurred to me, I had only an opportunity of trying it on 
one night, after which cloudy weather came on, and prevented the reflect¬ 
ed image being satisfactorily seen. Where Uie pole star is higher than it is 
here, 1 tliink very good latitudes may be thus taken: but at Belmlle the 
latitude were generally taken by Lieutenant, Herbert and mysel:^ 
with tlie reflecting circle, as it was proper that the same instrument should 
be used at both extremes of the arc. 

% A THEODOLITE made by Berge. This instrument is the properly of 

4 

government, and was lent for Lieutenant Herbert’s use. As the telescopes 
were necessarily of small power, and tlie verniers only shewed single minutes, 
this theodolite though good of its kind, was only used when the circle was 
otherwise employed, or could not then be transported. Lieutenant Herbert 
made the most of its limited powers, and as the eye may estimate a less 
quantity than a whole minute, he always repealed the horizontal angles on 
different divisions of the limb: he was obliged to obsei-ve the angles at the 
remote and lofty stations of Kedar Kdnta and Uchalaru, with the theodo¬ 
lite only, which will account for the sum of the three angles between those 
two stations, and those of the Chur, J5aird«.and Chandpur, differing from 
180. rather mo**e seconds then they ought, though less than might have 
been expected; as will be seen in the notes. But when there is an oppor- 
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iunity, the circle will be taken up to Kedxir Kdnta and Uchahru, The 
former is 12,589 and the second 14,142 feet higher than the sea. 

3. A REFLECTING Circle made by Troughton and narked No. 44. I 
did not receive this particulm- instrument from Mr. Tuou<|:1ton himself, but. 
purchased it in Calcutta; though substantial and perfect in all respects,, 
it does not appear to me, to have so high a finish as the more modem cir¬ 
cles of this construction made by that excellent artist, and though it is 
rather larger, 1 suspect it may be somewhat inferior to them. Every 
person conversant with reflecting instruments, knows the advantage which 
circles have above sextants, and it is needless to ihehlion it here. When 
the altitudes of stars were observed, we always took them, on different 
nights, on alternate arches of the drde, and tlic sun in the same mannerr 
the pole star only can be observed on both arches on themmernghf: some 
times indeed when a star could not be taken on both faces, the index error 
was used, but .always with reluctance. When the weather allowed of iU 
the stars were taken north and south of the zenith, as equally, as to number 
and altitude, es drcumstances allowed. It will be seen by the lists, that 
the observations lor latitude have becai very numerous. They were taken 
with great care; no glass roof was used over the mercury, when it was pos¬ 
sible to dispense with it *. tlie closest corrections for precession, aberration,' 
nutation, and for refraction, according to the state of the atmosphere, were 
applied to the altitudes, which were faithfully noted. With regard to re¬ 
fraction, the quantities directed by the tables corrected for the barometer 
and thermometer were applied, but as it is not impo^ble that tliere may be 
peculiarilies in the atmosphere on lofty mountains, which the lisual rules will 
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’/lot correct^ we were anxious to divide the observations on both sides of the 
zenith as much as might be, tliough that could not always be effected. Those 
observers who fancy they can determine latitudes with portable reflecting 
inslrumcnts to the exactness of a second or less, will be surprised to see 
the discrepancies\t^liich our lists present, even at the BelciUe station, where 
we were not vexed by tempests arul mists. It will be seen, tliat some of the 
results vary 10, 12, 15 and more seconds occasionally on both aides of the 
mean; hut when it Is considered tliat in an instrument of six inches radius, 
twenty seconds is a very small apace, being only tlie -rrinr part of an inch, 
difficult for the maker to divide, and perhaps mone so, for the observer to 
read, and that tlie telescopes are of small power, it seems hardly wan*anta- 
ble to suppose tliat arty number of reflections can reduce the uncertainty to 
less than five or six seconds, nay perhaps double that quantity. Indeed 
if small instruments are capable of this accuracy, they do more tlian 
considering their size, can proportionably be c?xpected from them, when 
wc see that observations ibr latitude made with the most perfect zenith 
sectors of live and eigld feet nulius; and used by such skilful observers 
as Colonels Mudcke and Lambton, vaiy in some instances as much as eight 
seconds from each other, and by referring to tlie notes of those distin¬ 
guished astronomers Messrs. Delambre and Mechain, who in the great 
survey of the Trench meridian used the repeating circle, it will be seen 
that theresidts of obsCTvations for latitudes taken from the same, and by 
different stars and on ^ffer^t nights, did occasionally differ from each 
other, twemty and even thirty seconds: though in the use of the re¬ 
peating circle, these casual discrqiancies are no doubt rendered of little 
or DO consequence, in the mean given by Uie very great number of 
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observations, which the peculiar construction of that instrument, enabled 
the French astronomers to take with great facility in a comparatively short 
time. On account of its portability and extensive power, .1 tlijnii the 
repeating circle, improved as its construction now is, by Mr. Troughton, 
rvould be an excellent instrument to employ in mountain/.urveys: though 
it is true that some extra calculation is requisite to* reduce the oblique 
angles of objects not of the same apparent altitude. 

• 

Our English circles give the horizontal angles directly, and no correo' 
tion is necessary, but when they are of great power, they are very heavy 
and difficult to carry in the rugged mountains, and require firmer suppor¬ 
ters than we can always conveniently make for tliem. With regard to 
Trouchton^s reflecting circle, it is certainly an admirable instrumcmt, and 
above all others, well suited to the purpose for which it is intended, i. e. 
tlie taking of lunar distances at sea or on shore, as well as for taking alti¬ 
tudes. It may be thought that we were not so successful in making use 
of its powers as we should have been, but it will be seen by the close 
accordance of llie observations of latitude made with it at SeMranpUr, 
by Lieutenant Herbert and myself, that if we could have been as 
well satisfied with Uie results taken in the mountains, we might have 
dispensed witJi measuring the base. At Sekdranpur we could observe 
at our ease, and the temperature was equable, but on the Chui^ the 
case was widely different, and I am much inclined to think thktthe 
great difference of temperature between the two places altered, by 
the effect of the contraction of the metal of tlie circle, its identity, if 
1 may be allowed so to term it. On the Chur the cold at niglits so 
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severe that we were obliged to keep fires in our small tents, while on the 
out side our ink was firozen, and unluckily we did not tliink of tlie precau¬ 
tion of keeping tlie circle as nearly as we could at an even temperature, by 
leaving it on the out side of the tent when we had read off the angle. On 
the contrary, as^oon as we had observed the meridian altitude of a star, and 
jegistered it, we laid down the circle in the heated tent, until it was time to 
take another star, and as that operation necessarily took up some time, tlie 
limb and verniers being of different sorts of metals, might possibly expand 
and contract in contrary and uncertain dircetioiis, and cause error. Su'^ 
may, or may not be the cause, and in justice to the instrument 1 state these 
drcnmstances, though I should t^unk there is no need to make atqspositionit 
which may appear forccvl, when it U considered, that the radius of Ih^ 
reflecting circle is only six inches, and that, exact reading by candW light 
is not to be expected, and that there is a great difference between observing 
calmly in the plains, and on the ridge of a stormy raounlain, 11,529 feet 
nbove their level. At Bairdt also the temperature difiere^ from that at 
the Chiti^ ami Sehdranpiir; to say nothing of the possible uncertainties of 
celestial refractions on the two mountains. 

For observing the eclipsijs of JupUer'a satellites, and thence determining 
the longitude of the firet meridian, I used an achromatic refracting telescope 
of tbrty-two inches focal distance, and 2*7 inches aperture: it was 
made by Dollond, and had rack work and every adjustment. It was my 
own properly. Lieutenant Herbert used one of the same dimensions, be¬ 
longing to government, it had no rack work, but was a good instrument, 
and also made by D 0 LI 4 OND: he had also a good chronometer, public pro- 
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perty, made by Baraud, and I had three very fine ones, my private property, 
made by Brockbanks and Molineux. The list of lon^tudes annexed is 
important, as Uie first meridian is settled from twenty-fbiir immersions and 
emersions of the first satellite, being a much greater number of observations 
than have I believe ever been taken in the upper provinces,'lo fix so interest¬ 
ing a point. It was known to the late Surveyor Geiieral, Colonel Cole** 
BROOKE several years ago, as well as to myself, that the longitudes assigned 
to Haredtoar and several places m.Rohilc’hand, by Mr.'R euben Bitrbowes, 
were too far to the west by about seven miles. The name of Burrowes 
deservedly stands high, as*a learned mathematician, as well as an expert astro^ 
nomer, but it is many years since he took his observations in RoMWiand, and 
at that time the astronomical tables were less perfect than at present, and Mr. 
Burrowes used a telescope of small power, and T believe took a very small 
humber of observations of the satellites in comparison with ours.. 1 do not 
presume to disparage the operations of so distinguished an astronomer, so far 
as his means of accuracy admitted, but it is well known tlial Uie due obserf 
valion of the eclipses of the satellites, and thence determining differences of 
longitude, is by no mcaas diflicult trv any pei^on moderately slcilled in practi¬ 
cal astronomy, so tliat those who have the best modern instruments and 
tables, and can take the greatest number of good sights, can give the most 
accurate results. 

The pyramid which I built at the trigonometrical station on the CMr in 
1816, is the first meridian:— 

• Its longitude being 77. 28. 30. 

Its latitude 30. 50. 36. 
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Height above tlie sea 11,529 feet, 

but the highest rocky point of the mountain is 350 £bet higher than the 
observatory. 

As to baiiomet^, we were deficient in those useful auxiliary instruments, 
those we had, being frequently broken: it is obvious that barometrical deduc¬ 
tions cannot be put in competition with geometrical, conducted as llui 
following were:—and that they cannot be used on die great snowy peaks 
wliich arc not to be ascended. No barometrical deductions are admitled 
into this paper, except the height of BelviUe or Sekdranpur above the sea, 
a-s there was no other method of determining it: I believe it to be near the 
Iralh, probably erring in defect rather than excess. T may mention however 
tliat by co-leinporary observations with two barometers by lieutenaiit 
llEiiiiEiiT on the Chur, and myself at Sehdranpdr, die difference of level 
comes out 11,581 fed, the true or geometrical hdglit being by elevation and 

depression 11,529 feet, a trifling difference, attributable perl^aps to chance. 

# 

,Wc made those barometers out of common weathei- glass tubes and filled 
them ourselves. We frequently amused ourselves by taking differences of 
level by the method of obsorvang the boiling point of water as sheiv'ii 
by the thermometer; this when common thermometers are used, is of coursti 
only an approximation, but even with those short and imperfect inlrumonls 
may occasionally be of comparative use. The results were often surpri¬ 
singly close, and the greatest error we noted, was once about four himdred 
feet, on a true difference of altitude of 7000: one miglil expect it to be far 
greater wlien it is considered what a small quantity one degree of Farenheit 
'is on a diermomcter of eight or twelve inches long. 1 think that Dr. 
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Woolaston's improved thermometer .wilUup^Ccde the mountain barome* 
ters altogether. It has every advantaga 1 may here mention that op tlie 
20th of June, 1816, when in the snowy pass in Kanaur, it occurred to me 
to put the thermometer to this use, which I did, and the next day, after cross¬ 
ing over the ridge of the Hmdlaya, I mentioned the circuEistance in a letter 
to Englaniy and observed the advantage? to be derived from it, if tlienno- 
meters could be made portable, with a su^Heienlly long scale. I was quite 
ignorant then of Dr. Woolaston’s instruments, or that a Uiermomcter had 
ever been thought of, as a proper instrument for measuring heights, and in¬ 
deed it is very strange, how little it has hitherto been applied to the purpose. 

4. The chain which was used as a standard of comparison in the mea¬ 
surement of the base was made for me by Thoughton. It is of steel, 

n 

one hundred feel in length at the temperature of 62. and is composed of 
twenty links, each being five feet, tliey are strong and little liable to bend. 
It has the usual apparatus of forks and pins to keep it stretched, and index 
plates, intended (o be fixed to a stand, to mark tlie termination of each chain's 
length. I much regret that I had not two such chains, Uiat one might be 
used in the measurement, and the other kept as a standard, but as there 
was oply one, it was thought best to use it only as a check on the cedar 
rods, as is fully detailed in the sequel. 

The above are the principal instruments used in the trigonometrical and 
astronomical operations of the survey, intended to determine the positions of 
Uie snowy peaks, but in tracing the numerous routes, and filling up the interior 
of the map, various instruments, adapted to tlie purposes, were employed, 
of 'which it is not necessary to give detailed descriptions. 
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I SHALL here conclude Uiis introductory notice, which I am aware is al¬ 
ready too prolix, and that from ap anxiety to exhibit, as well the advantages 
we enjoyed, as the difficulties to wliich we were subjected, in the course of 
th > survey, several repetitions occur: still I hope these will be excused, for in 
settling finally, vnhich it is hoped the pr^ent operatipns (combined with Cap- 
lain Webb’s) will do, the heights of some of the principal Uimdlaya peaks,' 
a point, on which even so great an authority, as De Humbolt, has fallen 
into error, we have imagined, that we could not be too explicit in describ¬ 
ing the instruments, and in detailing, not only our original observations, and 
the methods of calculation, but even the several steps, of the process itself 
from which the results are deduced. W'e have been aware, tliat it is only 
tliis full and candid disclosure, in which many things are met wiUi that 
might have been glossed over, that can give a conclusion of so muc/i interest, 
any weight; and while we deprecate the theorists pronouncing too decided¬ 
ly on the value of results, which may appear to him, much loo discordant, 
we fed confident that in the eyes of the practised observer, who will consider 
the nature of our instruments, and the difficulties with which we had to 
contend, these very discrepancies will prove our strongest claim to his 
confidence. 
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Observed JjtUUudes qf StoMons*. 


1. >By Captain Honesnit* 


Dmt*. 


isiftf NotcmberJ 


1817, Jnsaacy, 


September, 

October, 


Norember, 

October, 


1 

3 

0 

lO 

13 

90 

91 
18 

96 
98 

97 
8 

19 

91 

8 8t 7 


11 

& 

19 

0 

A 

7 

11 

A 

19 

6 

A 

7 


A 

13 

1' 

A 

9 

4 

A 

5 

6 

A 7 

' 1 

A 

19 

13 A 

14 

17 

A 

18 

91 

A 

39 

18 

A 90 

96 

A 

37 

34 

A 

95 

97 

A 

38 

31 

A 

1 Feb, 


95 

9 

a 

7 

11 

8 & 0 
10 A 11 
1 & 3 
31 


Sv/M or Star, 


H^ith what Inatrummt. 


Polaris, 


® • •! 

98 67 16 
111 
110 
13 7 
106 
08-7 
90-7 


Reflecting Circle. 


Cygni, ....... 

Aadromede,. 

oe Pegasi,. 

y Pegasi,. 

Sttn,.....M...... 


18 8 
OS-7 
SO 55-7 
67 11-4 
19-7 
16-7 

56 56-7 

57 90*7 
03r7 
06-0 
08-0 
lO-o 
16’6 
18-7 
97-8 
OS’S 
15-3 
11 7 
159 
970 
14-7 
03-0 

66 54-6 
57 09-7 
09-9 


Circular luslm 


Reflectiog Circle. 


Bigel, 


Atair, 


I 

Sirius, .. 

Sun,.. 

Polaris,. 


10-5 
]0'& 
99-9 
19-6 
11 0 
10-0 
00-8 
06-6 
07*7 
00-8 
08-9 
419-3 
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Latitude of Befoafe,—Continued. 



1817, Noveniber, 
October, 

IfoTember, 



19 67 08*9 
04-8 

oi-a 

04-5 

14’4 

07-6 

08*6 

15- 0 
000 

16- 4 
15-8 

SO 53S 
57 oa-5 
50 50-5 
57 15-5 
56 55-5 


20 57 00*5 


With what Jiuirument. 


Reflecting Circle. 
Circular Instruments 

Reflecting Circle. 


By lieutenant HeBBCitT. 


1618, JKoTember 


December, 


V Pegaei,. 

at Cassiopeim,.. 

a. Polaris,.. ••• 

Sun’s lower fimb,. • 

ct Pegasi,. 

y Pegasi,. 

at Cassiopeim,. 

sc Polaris,. 

sc Cassiopeim, . .. 

Sun’s upper Uuib,.. 

y Pegasi,. 

m Cassiopeim,. .. 

» Polaris,. 

y Pegasi,. 

a Cassiopeim,. 

« Polaris,. 

Sun’s upper limb, . 

Ditto,... 

Sun’s lower limb, .. 

at Ccti, .. 

sc Persei, . 

Son’s lower limb, . 

« Ceti,.... 

« Persei, .. 

a Polaris, 

Sun’s upper Umb,. 


29 57 15*0 
26-2 
18*7 
00*7 
19-6 
17-4 
18*9 
51*3 
19*5 
325 
26 3 
03 4 
01-6 
04-1 

56 54-3 

57 11*0 
11-9 
250 

56 30*5 

57 05-3 
01*5 
10-1 
00 9 

56 58 7 

57 as 1 
17-1 


flefte 
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Latitude of Continued. 


Date, 

» 

Sun or Star, 


With tehai Instrument. 

1D1 a 

4 


® * H 

20 67 22*5 

Reflecting Circle* 



a Fendy. 

46*4 


7 

Aldebaran,. 

29*1 




C/ApcUifty f 

56 47*2 

/ 


8 

Sun’s lower limby .. 

61*0 




a Pegasi,. 

57 20-6 




<t Cnssiopeiae,. 

17-9 




« PoIar|By. 

050 




1 Iviean, 

29 57 11*8 



4. TIic CAd/j—By Captwn Hosoeoir. 

9 


1816y 


RegoluSy...*. 



jS LeoniSy... 



Polaris, .. 



^.tsur^•»*f*f*o •••• 


09 

Mer. Alt. of Son,... 



Cir. Mer. Alt. of Sun, 


. 1 

Mean, 


30 SO 01-5 

og-7 

46 8 
32-5 
231 
ISO 
040 
OS-:, 
030 
210 
010 
17 5 
17-5 
06S 
05-5 

15- 9 
21 -* 
15*9 
212 

16- 3 
16-3 
00-2 
00-2 
00-8 
008 
142 
14 2 

25-7 

2574 

21-4 

21'4 


30 SO 137 


Refiecting Circle. 
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Latitude of the CMr^ —Coatinued* 
By Licatcnaut IlEHBSSTk 


Dale. I Sun or Star. I I fVitk what Instrument. 
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Latitude of the Chir, —Centinaed. 


Dale. 


1817, Octoter,. 


Sun or Slur. 


IS 


Ccti,. 


I 


Sou, 


17 




San, 


** I |l 

30 49 58-7 
50 04*8 

49 53-6 

50 15-1 
095 
091 

14 - 6 
SM 
280 
17*4^ 
15*4 

15 - 8 
1.1 9 
1.30 
06-3 


30 !'0 111 


80 50 20-7 
38-2 
23-6 

20 - 7 
13.6 

18 - 4 

19 - 7 
SO-8 
23-5 

25 - 4 
280 
191 
321 
26*4 

21 - 7 
132 
159 
126 
ISl 

26 - 1 
10-5 
17-2 
15-7 

22 - 6 
17-6 
17-9 


30 50 23-7 


30 50 28*0 
25-3 
20-7 


IVtlk what Instrument, 


Sextant, 

* 
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latitude of the C7i4/','—Cbbtlnucdl. 


Sun or Star. 




30 t>0 16-3 
15-8 
49 58 1 


30 50 15 0 

30 60 19 1 
19*3 


Hlth what Instrument. 


SexUuti. 


30 50 « r 


RKCAPITULATION- 

The latitude by Sirius is. 
Polar Star, 
a Cett, 
The Sun l-Gth, 
Ditto 17th, 
Ditto 18th, 


o I „ • 
30 50£I‘I 
92-(S 
IM 
23-7 
15-0 
22-2 


30 50 20-4 

Place of obseiration S. of Pyramid *1- 02*1 


Mean of 108 ohserrations, 


30 50 22*5 



30 50 33*7 
27*0 

49 48*5 

50 16*5 
01*7 

21 e 
188 
15*5 
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Latitude of the ClAury—Contioned. 


Date. 


1817, October, 


18 


Sun or Star. 


fVith what JttstruTnent. 

y Draconis,. 

® 1 i» 

30 50 7 

llcdccting Cii'clo. 

Tolar Star,. 

115 

13-8 



02 4 
1C.7 


Spica,. 

22.9 


V) Ursae Majorii,. 

- 220 


a Libras,. 

222 


/8 Ursae Minoris,. 

22 1 


« Serpentis,. 

49 52 3 


19 Ursae Majoris,. 

30 11-S- 


a Libra:,. 

180 


^ Ursae Minoris,. 

17-3 


a Serpeiitis,. 

31-6 


, Aiitarcs,. 

.36*4 


a Ilcrculis,. 

22*3 


a OpMucht, ......... 

49 58-7 


y Draconis,. 

oO 07 9 


y Aquilac,. 

05-9 


a Ditto, .. 

49 58-4 


Spira,. 

SO 28-6 


n Ursae Majoris,. 

18-2 


a Librae,. 

08-9 


A! Ursae Minoris,. 

07-6 


a Serpen tis,. 

55 8 


Afilares,. 

271 


a. liercalis,. 

29-2 


a Ophiuclii,. 

IJ-l 


y Draconis,... 

11-5 


a. Aquilse, ...... .... 

19 9 


Place of observ.'S.) 

30 50 lG-2 
+ 02-1 

30 50 18-3 


of Pyramid,....) 



3. Bairdi. 




March, 

50 

at Ilydrae,. 

» Al 

SO 34 10-1 

Redectiiig Cirde. 



Rcgnlus,. 

©2 6 


April, 

2 

Spica,. 

54-5 




Aulares,. 

51-5 




Regulos,. 

10-0 




OL SergenUs^. 

05-6 




a Opbiuch^......... 

17-3 




Ursae Minoris,. 

101 
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latitude of jBmVd/,*—Cootinued. 


Dale. 


1817, April, 


2 


3 


4 

6 


8 


Sun or Star, 


X Polaris, .. .. 

<y Ursae Miyoris,. 

X Ditto,.. 

-n Ditto,. 

7 Draconij,. 

X Hydra;,. 

Aiitares,. 

a Libra:,. 

Regulus, .. 

X Serpentis,. 

a Ursae Majoris,. 

y Ditto,. 

•n Ditto,... 

y Draconis,. 

a Ursae Majoris,. 

X Polaris,. 

y Ursae Majoris, ..... 

liogulus,. 

X Ursae Majoris, .. ., 

|8 Ursae Minoris,. 

X Polaris,. 

y Ursae Majoris,. 

n Ditto,... .^. 

Spica,. 

Regulus,.. 

X Ursae Majoris,. 

X Polaris,. 


P 

14 

15 

16 


17 


y Ursa? Majoriir,. . 

Ditto,. 

a llydiSB,. 

RrguloS,. 

X Librae^. 

X Serpentis,.. 

^ Ursae Minoris,. 

a Ursae Majoris,. 

Spica,... 

^ l^onis,. 

X Serpeatis, ......... 

X Ophiuchi, .. 

0 Ursr Minoris,. 

a Poltiris,. 

*) Ursae Majoris, ... • • 
• Hydrae,.. 

3 K 


IVilh xshat Instrument. 


• • 


30 34 28-1 
36*7 
38-7 


Reflecting Circle. 


190 

29- 6 
37*7 
170 

30- 7 
293 
19-3 
14-8 
31’8 
27-2 
34* I 

* 410 
34-9 

30- 3 
52-4 

10- S 
SO-S 
27-5 

48- 3 
38-7 
66-6 
021 
311 
30*4 
24’6 
163 
33-7 
29-9 
32-7 
431 
14-7 

31- 2 

24- 0 
36-9 
43*7 
41-3 

49- 8 

11- 3 
07-3 
42*3 
538 

25- 1 
291 
24-8 

33 57*7 
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latitude of Bairaty —Continued. 


Date. 

Sun or Siur. 


IViih what htttrument. 

1817, April, j 

17 

Spica,. 

O • g| 

30 34 0 1 1 

Reflecting Circle. 

j 


ileguloB,.. , 

350 


1 


^ Iiconis,.. 

29-« 




a UrtiS Majoris,.. 

44 •« 


1 


91 Ditto,... 

350 




Mean, 

• 30 34 «6-a 



4. Surkuada. 

• 

October, 

1 

y PegasI,. 

« 1# 
30 a4 «71 

Reflecting Circle. 


10. 1 

a Ca.s.sfopeiae,. 

oi o 




* a. Polaris,. 

13 0 



90 

Sun’s upper limb,... 

43 56 3 




ct Ct'phci,. 

44 35 0 




y Pegasi,. 

oe-s 




ft Polaris, ...... .... 

43 44*8 



21 

Sun’s lower limb,. .. 

53 0 




tt Aquarii,. 

24 00*0 



. 1 

y Prgasi,. 

19*4 


1 


« Cassiopeic,. 

43 57*9 




« Polaris,.. 

24 01*5 



24 

Sun’s lower limb.. 

28 59 0 



99 

Ditto upper liuib, .. 

51*8 




« Cygnl,. 

58*4 




a Cephei, .......... 

24 18-8 , 



«4 

Sun’s lower limb,. 

43 61*3 




a Cephei,. 

44 19*8 




o. Pegasi,... 

43 551 




y Pegasi,... 

24 09*1 




(E Polaris, ........ .. 

00*3 



25 

Sun's upper limb,..., 

23 .'.1*6 



27 

Ditto lower limb,... 

S3-4 



28 

Ditto llitto,,. 

566 




a Cephei,.. 

24 20 0 




a Aqarii,... 

23 56-4 



99 

Son’s lower Jimb,.... 

61*5 




« Cephei,... 

44 14 5 




a Aquarii,.* 

23 53-9 




<E Pegasi,. 

24 40-3 




1 y Ditto....... 

16-8 




•••••»• 

09*0 1 




Mean, 

30 44 04-6 1 
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5. WhartA. 



With zchat Instrument. 


ee Lthite,...... 

fi Ur!<a; Minoris 
4, Ursae MiuorM. 


a Librae 


fi UrcaeMiuoris, 


et Serpantit,... 


0 UricMinoHs, 


sc, Idbne, 


0 Uraae Minoris 
<x Libnc. 


•* » tt 

SI 14 44 7 
40'0 

46 IS 
61-8 
34'8 
»3-7 
SI'S 

ss*s 

S3S 

see 

3BP 
iO-6 
' 46'6 
46*7 
41 I 
430 
31-8 
33 I 
SG 0 
35 0 
53 6 
37-3 
33-5 
3a-2 
09-4 

47 9 
43-7 
46-5 


31 14 38 0 
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0 4^ 

BelmlZe, ... .by Captain Hoi«isov,.. S9 57 09-5 

— Lieutenant IIerbkrt, .. .. 11*8 

The Chd/'f .— Captain HonosoN,. 30 50 13*7 

— Lieutenant Hi-.itSERT, (Sextant) 22-5 

—. Ditto, (Reflecting-Oirt'le) 18*3 

JJairAt, . 30 34 26 2 

Surkumia, . .... .... .. .. 30 24 04'6 

WhartUf .. .... .... 31 14 3S'0 
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XjOfigitvde of tJie IsU Meridian of the Survey, 


The methods reteorted to for determining longitudes being rather less 
susceptible ol’ accuracy than those for determining the latitude, it has been 
deemed advisoable to reduce all the observations, made for the former pur¬ 
pose, to one point. H<aving thus obtained a mean result, the differences of 
longitude of the various places of the survey being applied to it, tlieir 
absolute longitude from Greenwich becomes known. 

It is not our purpose here to enter into any comparison of tlie relative 
degrees of value, which Uie sm'eral methods of determining this point may 
possess. It may be sufficient to slate, that finding in practice, tJie immer¬ 
sions and emersions of Jupiter's satellites, as compared with the nautical 
almanack, afforded «is very close results, and being in possession of instru¬ 
ments fully eqiiaf to such a coume of observations, we have natvirally 
leaned to them, not omitting however any opportunity, when in a con¬ 
venient place, of making also other observations. It would be no doubt 
desirable Uiat these should be compared ridth othem m^de at a place, the 
longitude of which is well known. This however cannot be Greenwich^ 
because llie number qf Immersions and emersions visible both in this coun¬ 
try and at Greenwich is very small, and of tliese, few can be observed at 
that place, owing to tlie uncertain climate. Madras therefore naturally 
presented itself as more properly adapted to this purpose. The seat of an 
observatory of the Honorable Company, iu longitude must be knovna to 
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the greatest accuracy, s!iort of trigonometrical certainty, and the differ¬ 
ence of longitude being so small, 'while the climate is equally favorable, 
tliere was a likelihood of finding a corresponding observation for every 
one made here- It was with these ideas; that a list of a number of the 
immersions and emersions of Jupiter’s satellites, was forwarded to the Com¬ 
pany’s Astronomer Mr, G-oldingham, who very readily furnished us with 
his own observations of tlie same phenomena. A second list was ailer- 
wards sent, but his answer has not yet been received, and as in the first the 
number of observations is in no degree comparable to the- total number 
made, it has Iteen thought most adviseable for the present, while waiting 
a more correct determination, to present here the results obtained from a 
conqiarison with die Kphemeris. It is to be noted, that wfjialever error 
may be occasioned in the longitude, as deduced from emersions, owing to 
want of power in the telescope, will be counteracted By an equal error 
in a contrary sense affecting the immersions—so that supposing the tables 
tolerably correct—a mean of the results of emersions and immersions, will 
we think be found not far removed from the truth,. »» 

The differences of longitude are in most cases found either wholly, or 
the cliief part, trigonometrically. In a very few instances,, and for very 
small distances, the route survey checked and corrected, is necessarily 
taken. The error in this part of Uie calculation can in lio single case 
amount even to 4,. and on the mean must be msensible. 
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Immersions of Jupiler^e l«f. SalelHte. 
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VUux oj Ob$ervaUon. 
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Meridian, 


r 



H. -M. S. 

1814, 

March, { 


Dihra, ..... 

5 09 42 

1817, 

April, 



5 09 58 




SUsriy . . 

5 09 20-9 




Khurtali on the Juinna, ... 

6 09 22'6 

1 

May, 

10 

Reiiai on Che B^hagirathiy . 

5 09 48 0 



12 
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5 09 54*5 




Chaceuraarttf . 

5 09 52 8 

T818, 


5 

Nahtiny ... 

5 09 33-3 

1819, 
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18 
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25 
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5 09 26-5 
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3 
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July, 

5 
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1820, 

May, 

0 

Bys&li in Bangerh, ... 

5 09 52*2 



22 
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6 09 57*6 

» 
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5 09 41*9 


Emersions. 
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25 
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2 

Bhadrttjy . 
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• 

18 
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13 
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August, 

14 
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21 
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9 
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17 
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13 
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SO 
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Sahdranpury ... 
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^jtn^acbduni of the measurement of a Base Line of 21,754*8 feet 
By Lieutenant J. D. HERBERT, 8tii Regt. N. L 

'V, 

Captian Hodgson having in what precedes, referred to me for an 
account of the manner in whicli the task that devolved on me, -(m conse¬ 
quence of his bad state of healtli) of measuring a base, has been execu¬ 
ted; 1 propose in what I have to say, first, to give a brief description of tlie 
instruments and methods of using them; and to subjoin a table containing 
the particulars of tlic measurement, with the resultlngloigthasproperlyre- 
duced. These are to be followed by details of a small triangulation, founded 
on the base; with tlie lengtli of one of the great lines detemuned therefrouu 

<» 

In the execution of this measurement, I had to oontehii with great diffi¬ 
culties; owing, to the want of assistance. I am of opinion however that 
the error of the measurement, does not exceed two feet; an uncertainty 
which will only affect the distances of tlie most remote peaks, by about 
sixty or seventy feet. As the fruit of my experience, 1 may mention; iliat 
I would not attempt a similar operation with wooden rods, without such 
metallic additions, as should detect and register the alteration in tlieir 

length, arising from atmospheric changes. 

• ^ % 

It may be thought that with a chain such as has been described in Cap¬ 
tain Hodgson’s account of the instruments, there was required little con¬ 
sideration, as to the mode to be followed—all that was nccessaiy, being to 
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ha,ve coffers and stands made for iU But tlie employment of the chain in 
Uiis way would have evidently consumed an immense period of time, not only 
in the operation itself, but still more, in the preparation of the coffers and 
stands, the latter requiring to be made wiUi elevating screws. This alone 
was a sufficient objection; even supposing the great dela) it would have 
caused, none. For in thi ' remote part of the country one such stand 
could not be properly executed, if at all, without incredible difficulty* 
What thqn would, have been the case when there were twelve or fourteen 

_ k 

to be ponstructed. To this must be added the consideration, that 1 was 
alone in a work which requires at least two to execute it properly. From 
.the beginning therefore I relinquished the idea of employing the chain— 
^cept as. a standard of comparison, for wliich purpose it was invaluable* 

3. When I had^r^eCted the, chain it appeared that llie best substitute 
would be a set of rods.,constructed of pine wood; the comparative uiialter- 
abHity of wl^ch has.been Jong known. Such rods have been employed by 
some philosc^hers ip the measurement of a degree, particularly by La 
Caiixe and General Roy. It is true that General Roy rejected the 
measurement made with thpm, iu consequence of the changes which lie 

; * i ■' » ' ■ » 1 j 

found the greater or less quantity of moi^ure in the atmospliere produced 
in their length, yet when we look at the small error which a re-measuremenjt 
of tliis base with glass rods detected, we shall he satisfied tliat fur the pur¬ 
pose I contemplated,, pine rods arc capable of sufficient accuracy. He 
found the difference between the two measurements only two feet, and this 
in a distance of miles, and I certainly thought so small an error as this, 
ebuid never be alleged as an objection to Uie success of my operation* 
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indeed I had laid it down, that if I could obtain a degree of accuracy, which 
would leave not more than an uncertainty of one foot in 5000, it would be as 
much as I could hope for, and sufficient to ensure all the advantages^ for Uie 
attainment of which the ineasuremeut was undertaken. 

V, 

3. The next point was to settle in what manner the rods were to be 
Goiirttructed, This was of course, to depend a good deal on the nature of 
the stands winch could ba o jlaiued. General Roy’s rods were twenty feet 
in lengthy and trussed vci l cally, and lal^irally to prevent bending—^pieces 
of ivory, with fiiiG Lines tlrawn on them, being jnseztedin the extremities for 
flic purpose of making Line cjulact perfect. Tlie method of contacts was 
however found to consume too much lime,nnd metal buttons {urcjectii^ from 
the ends of tlie rods—^were made to bull against each others la udng rods 
of this description, lieavy stands with devoting screws wore iudispensible. 
These 1 liave already noticed were out pf the question, and ^therefore tliis 
mode of construction was necessarily abandoned. Foreseeing from the 
first, the great time that it would cost to,prepare stmids of any description* 
I had contemplated tlie poesibiUty (rf doing wHliout theg\, and,in tiie follow* 
ing manner?—^Supposing a number of .atojU pidtets driv^ into the ground 
at distances of twenty-five fret* I thought a rod of this length, well trussed, 
and furnished with points, fornung in some .measure a large ;beam-com- 
pass, might be used for setting off accurately this length from.picket to 
picket. This mctiiod would have been sufficiently expeditious, and would 
have required hardly any apparatus; but on mature consideratipn I fr^ed 
it would be attended with more error than is aHowablc. The measure¬ 
ment being conducted so near the ^und would have occaBioned greal 

3M 
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lincasiness in the position, and it is well known how essential an easy position 
is to correct operations of every kind. In using points too far laying off the 
length of the rod, it was evident, that a little uncertainty would prevail. 
The great length would have made it also unwieldy, and where the position 
of one of tile points was necessarily to depend on the intelligCiicc, and care of 
a native, it was feared that much accuracy could not be expected. This 
idea was therefore abandoned, hut I have thought proper to notice it here, 
not only to shew the difficulties I had to contend with, but also as thinking 
it might be found useful on other occasions, where only a tolerable degree 
of correctness may be desirableu 

4. AxTHCfuGil I saw tlie inconveidence of points, acting as I was 

* * II , 

williout a Coadjutor, yet I did not immediately give up the pickets; indeed 
the objections and'difficulties that interfered with any plan depending on 
stands, were strong motives to do if possible without thenL I Uierefore 
considered, if the method by pickets might not be so fer modified as to be 
executed by contacts instead of points. I recollected Uie apparatus which 
the Trench philosophy had employed on a similar occasion, where they 
had used metallic rods, placed in a line, but not in actual contact, the shock of 
tlie latter behig supposed likely to cause considerable errors. To determine 
the distances of tlje rods or rulers, tliere were small slips of metal sliding in 
grooves called by them Languettes, and furnished with verniers, by means of 
which they .could determine the exact quantity between the rods to die 

» -f , , , 

greyest nicety: Such an apparatus 1 saw was applicable to wooden rods, 

. ’C 

on piokets, T^a^Jed nearly hut not quite in contact. In this 
way die position would be much CE^ier, and Uie accuracy of the work 
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depend less on it Indeed so unexceptionable did this plan appear, that 
I determined at once to employ it; and the only motives that afterwards 
induced me to change my mind, were, the insufficiency of the seasoned 
wood, I had brought down from the mountains to conslmct tliree trussed 
rods of that length or even two; and a hope, that by another method which 
I liad just fallen on, I should be enabled to get through the work still more 
expeditiously tlian by this, particularly as I should lose less time in the 
preparatory operations. This new method whicli was the one finally 
employed, I now proceed to give an acconnt of. 

5. The piece of wood out of which T was to construct the measuring 
apparatus, was twenty-six feet in length and about six inches by four. It 
was a piece of that beautiful species of pine, called by Di-. Roxburgh 
Deodara,* the wood of which the mountaineers consider indestriiclible. 
It had been taken out of a dwelling house which had fallen into decay, and 

as the houses in that part of tlie country last a very long tin^e, this piece, 

■% 

wliicli had served as a beam, could hardly fail of being well seasoned. 
Being so small however, it was quite out of tlie question to have more 
than one trussed rod out of it, and as T saw that with less than tliree rods, the 
measurement could not be depended on, I resolved to dispense with the 
trussing, by which means I should have four of twenty-five feet each, making 
one hundred feet or an equivalent to the chain. A rod twenty-five feet in 
length, and indies by 1:^ (as I was obliged to construct it), it may 
be easily conceived, must be considerably loo pliable. It >Vcis therefore 


* This is undoubtedly the Pinus Cedrus or Cedur of Lebanon^ ilopcso.N. 
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necessary to bare them supported at distances of 6|: feet Tlie plan I liit 
on for constructing these sup]3orls, was I think happy; cdknving as it did, * 
great facility in laying and adjusting the rods of the same hypothenusc, 
being favorable to expedition, requiring little art in the making, nor much 
timber, nor even that well seasoned, and above all, bciug as might be 
quickly constructed. 

n 

6, These supports are represented Plate I. fig"% 1 and 2. Tliey consist 
of an upright, of from six indies to three feet in length,, fashbned square, to 
within two inches of the bottom, where it has six equal faces: on tlie alternate 
ones, are inserted legs at right angles, in all three, and these legs are each 
armed with a strong iron prong for taking hold of the ground, when laid 
ibr the rods. These tqilrighls are about three inches square, and tlierc is a 
levelled groove on one face, readiing nearly the whole length in wliich 
slides loosely, a piece, having its upper end fashioned into a fork (fig. S') 

the prongs of. this fork are broad, but short and separated about tliree 

« 

inches. It is in this fork that the rod b to rest. 

7 , This sliding fork is to be steadied, when brought to Uie proper height 
by means of thin wedges driven between it, and the sides of tlie groove 
in which it slides. The uprights being of three dzes, six, eighteen and thirty- 
rix inches, and the stems allowing of a correct adjustment to all the interme¬ 
diate heights, it is evident that these supports are equal to all the inequali¬ 
ties of ground, that can possibly occur, and this 1 found to be the case, car¬ 
rying on many of tlie hypothenuses to 1000 feet, and this on a surface so 
very unequal as the Ddn, the fall of whidi too in four miles is between 
Uiree and four hundred feet 
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8. The rods which are rectangular prisms twenty-five feet in length, 
and l^ffy 1|: inch; were meant to be placed in pairs; the two pairs being 
separate, and one remaining fixed, while the other pair should be brought 
fbrj^ard. To support each pair of rods, nine stands were required, being 
placed at distances of feet. Thus fi>r tlie four rods, were wanted 
eiglitecn, and nine to be laid ready for the rods Uiat were to be next brought 
forward, to which adding ten more, five large and five small f(Nr unexpected 
inequalities, the total number is thirty-seven. Though this be a large num¬ 
ber, yet the quickness with which they are constructed, more than makes 
amends, so that where wooden rods are used, I dojielieve it to be one of Uie 
most convenient metliods of supporting them that I have any knowledge ofi 

9. The rods which formed the pair, were placed interlocking (fig, 4) 
the ends being cut to allow of that arrangement But the pairs being 
placed separate, so as to allow of having a fixed point on the ground; 
required some means of measuring the distance between them, I adopted 
tlie same method as that alluded to (art. 4). The fixed or hinder pair 
had attached to their anterior end, a brass cheek projecting inch beyond 
the wood, to which, it was secured by two screws, passing through the rod, 
and clamped with nuts. The fore pair again had attached to their upper 
surface a brass plate on which a groove was fashioned, a slide moved 
freely in this groove and could be pushed out so as to touch the fore edge 
of the brass cheek belonging to the hinder or fixed pair of rods. The 
quantity being measured by a Nonius. This apparatus is represented 
by fig. 5. 
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10. The rods being so long and tliin were necessarily extremely 
pliable, so tlial supposing the forked slides of the stands to be l5d quite 
correctly in tlic hypolhcnusal plane and the rods consequently adjusted in 
one sense, still it was by no means likely they w mid be correct v^th 
respect to the vertical plane; witliout which it is cvi.lcnl tins'’distance be¬ 
tween the extremities of the rods must be continu lily changing. To guard 
against this error a brass wire about of an inch di ameter, was stretched 
along the middle of the rod, sulficiently light *o leave no doubt of its 
straightness of direction. At convenient distances small flat bridges were 
attached to the rod of the same height as the wire, and in their middle a 

I 

narrow groove of about ^ of an inch. The rod was easily brought into 
such a position by means of snxill wedges pressing against die prongs of 
the forked slides, that the wire lay freely in diis groove witliout touching 
either side of it. The rod was then knomi to be sLi aight. This wire 
had also a second use, and no inconsiderable one. Hie forked slides were 

, i 

to be brought pi to the hypothenusaJ plane by a boring telescope, placed 
on tlie hinder rod, the ai^ustment being made by means of a small cross of 
wood, die transverse piece of which was fixed at exactly the same height 
as the cross wires of the telescope, when placed on the rod. But it was 
found dial this manner of adjusting the forlis was not entirely satisfactory, 
as there was always a trifling deviation in most of them. The reason of this 
will apjiear evident if it be considered that the slides being raised or «leprebscd 
by jirks, were necessarily very difficult to be got quite corrcc’t. This difiiculty 
had been foreseen from the first, and indeed die chief object of die wire 
was to correct this defect. AItIiough.it be certain, muthi'niatically speaking, 
that no wire or cord stretched between two supports can ever be perfectly 
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even or free from a slight bend downward: yet when the tension is great, 

and the weight of tlic string little,, its deviation from the line joining its two 

extremities, may be so small, as to be inappreciable by sense. The brass 

Moires already mentioned were thin, and they were stretched by a weight a 

little short of t]?e maximum, they were capable of b^ing. They may 

therefore be supposed to have been rectilinea'I.* The small bridges alrea* 

dy noticed being of the same lieiglit as the wire at its extremities, and the 

groove ahowing of the wires being depressed m the case of tlie rod lying 

uneven, it was seen immediately by the position of the wire, whether the 

rods were situated in the intersection of the hypothenusal and vertical 

planes, and if not they were easily brought mto the required position by 

means of the small wedges already noticed, applied under and on either 

sideoftliem. Perhaps it will be said, that this method was troublesome 

and consumed time; no doubt it did: but certainly not so much, as the em* 

ployment of trussed rods and stanch with elevating screws would have 

done—and indeed when my people b^an fairly to understand what was 

* 

meant, I got through the work quick, and found on passing along the line 
of rods hardly ever cause to touch the adjustment myself. Fig. 6, repre¬ 
sents tills contrivance on a large scale.. 

11. It has been already noticed how' small the error of pine rods was 
fc»und by General Roy. His method however of comparing the rods, 
several limes during the day, udth a .standard, was in some measure 


* ALTHOVciithc tnit!) of this be erideat, and that it confimcd by experience, yet it may be well 
to notice here, that supnosing the wire to have fallen in the middle, below the straight line ^ of aa meb, 
which it certainly did uoli, the ewor in the length of the rod would be only of an inch. 
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the reason. As I had neither the facilities nor the funds to allow of 
my conducting the op^ation in the same style, I saw that some clieck 
was required, to guard against any very great change in the length of 
the rods. To compare them several times a day, would have been a 
means of delaying excessively the operation, especially as having no 
one 1 could depend on, to aiford me any assistance, added to which, I 
had no materials of which to construct the standard rod, except wood, and 
then I had no means of guar^g it against the 'effects of the weather. It is 
true there was the chmn, (and an invaluable standard of comparison H 
proved) but to have compared tlie rods with it daily, even once^ not to say 
several times, would have caused so much delay, as must have deprived me 
of all hopes of iiiushing the work, within any reasonable period. To lay 
eff the length of the diain it was necessary to insert firmly into the ground, 
a draw and a wdgh post, and tliis consumed much time.: again without 
stands and eofiers, it was the work of half a day to get the chain correctly 
laid. It was indeed a confflderation of these difficulties, that made me 

r 

originally abandon tlie idea of uring tlie chain in the measurement, and 
yet in practice, I found them much greater than I had imagined. As 
therefore it was quite out of the question, comparing the rods often with the 
chain, I thought of the following plan of detecting any changes in their 
length, arising firom variations of temperature or humidity. 

13. Tme original idea of ^is plan was unexceptionable, and if it had 
been executed, would have stamped the measurement with every appear* 
ance of accuracy. Unfortunately however 1 was tempted to modify it, in 
consequence of some difficulties that occurred, and by this modification an 
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uncertainty* has been occasioned, small it is true, but still greater than 
need have been. My first idea was to attach to the wooden rods, thin 
iron or brass slips, either of an equal length or something shorter—by 
means of which, and a thermometer, it might be seen whether and how 
much the wood* had been affected in length. The modified plan was to 
construct a machine, which I afterwards distinguished by the name of a 
comparator, and by means of which, I thought the changes which the wood 
might undergo, would be detected witli as much certainty as those in metal* 
by means of the thermomeler. In forming tliis judgment I overlooked 
however a very essential difference—the homogeneity of the metal, and the 
want of that quality in the wood, which circumstance causes so much un¬ 
certainty, that judging from experience I would say, dial no two pieces of 
wood will lengthen and contract in the same manner and degree for any 
length of time. Fig. 7, (Plkte II.) gives a view of this comparator, as 
finished, and figs. 8 and 9, explain certain parts referred to, in the follow¬ 
ing descriptiou. 

13. It consists of a frame of wood, supported on four legs, strengthened 
by cross pieces, so that in lifting, no alteration of figure takes place. To 
this frame is screwed a wooden piece eight feet in length, and of the same 
tliickness and breadth of the measuring rods, represented by figs. 8 and 9, 
To it is attached, about an inch above it, a brass cylindrical rod of the same 
Icngtli, by brass rings which screw into it. To the last ring marked a, the 
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brass rod is firmly featened: io the others, it plays loosely, and is free to ex¬ 
pand or contract.. The end h has a pin c passing through it vertically, 
which presses against an index of brass d, that moves over a graduated arc, 
and thus points ont Uie alteraUon in the relative lengths of the wood and 
brass, from Ume to time. The absolute change of length m the brass be¬ 
ing known by the thermometer, and the received rates of expansion, it fol¬ 
lows; tliat the actual change of length in the wood becomes also known. 
It is hardly necessa^ to inenUon, that the wooden piece A B is only fasten¬ 
ed at one end, being free to contract or expand between wooden studs that 
prevent its warping. 

14. Ths index d is kept up to the pin, when the brass is contracting, 
by means of a small spring, which in every situation keeps it in accurate 
contact with the pin. The point where the pin presses, is willun ^ an inch 
of the centre of motion, while the index extends 12 inches beyond it. By 
this means the.minutest changes are discovfered, being increased in a ratio 

of 24 to I, and such was the sensibility of the instrument, that scarcely for 
]|0 minutes did. the index ever remain stationary. This iiistrument I called 
a comparator^ because it served to compare tlie length of wood^ wiUi that of 
brass, and therefore to detect any changes in the former. As the wooden 
rod of eight feet (A B fig. 8), was cut out of the same piece of timber 
as Uie measuring rods, I did at first imagine that it would prove a very 
satisfactory means of doing away the objections to wooden rods, arising 
from the effects of the weather in altering their lengUi. The result was 
not however answerable to my expectation. 
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15. The remainder of the apparatus, consisted of a plummet and tripod, 
fur marking the point on tlie ground, wliere the measurement left oft' and 
allowing it to be found readily tlie following morning. Fig. 10 is a 
representation of this. The piece A B being moveable in tlie direction 
of the groove a b, and also turning readily on the screw c as a centre, 
was easily brought into that position, in which, a notch cut in the piece of 
ivory, d, should correspond exactly with the wire of the plummet suspend¬ 
ed in water, and hanging from the tripod of a Uieodolite, placed in advance 
of the rod. The distance of the wire from tlie rod was determined by 
means of an ivory scale. This plummet was also^ useful, when it became 
necessary to rise or fall at Uio commencement of a new liypothenuse. 

16. The flags which were used to align the base, and the pickets which 

were put down to mark every 500 feet, had nothing remarkable or requiring 

description. The flag staff (fig. 11) dSf feet in height, which marked one 

extremity of tlie base, consisted of two pine spars perfectly straight, and 

» 

joined together by means of an iron collar. It had four braces to set it 
truly perpendicular, which w^ done by means of a plummet weigliing two 
pounds. When adjusted, the stress was on tlie braces, and not on the 
stags. 


17. These comprised the whole of the apparatus used, with the excep¬ 
tion of the boring telescope, which was one, having a power of about six, 
with cross wires. The theodolite mentioned in the account of instruments, 
was used in determining the inclination of the several h)q)oihenusc8—-the 
observation being made on botli faces, and tlie circle in the alignment of the 
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base. As the instrument answers as a transit, and is well known, there is 
the less occasion to say any thing, as to the manner of employing it. 

18. The base having been aligned and cleared, and large pickets, 
numbered regularly, driven into the ground, every 500 feel, I commenced 
the measurement on the 2d. February, by laying the first pair of rods in 
contact, with the wire of a plummet, brought carefully over a point on the 
picket, marking the extremity of the line. Sc many difficulties attended 
the operation at this early stage, while none of my people understood dear¬ 
ly what was required from them, tliat to lay this first pair of rods occupied 
me nearly an hour, although afterwards, wlien more perfect, ten minutes 
generally sufficed, and frequently the pair was adjusted and entered in six mi¬ 
nutes. 1 found that I was even myself a Utile confused at first, before I had 
completdy settled the arrangement, by wiiich I was to proceed in the different 
operations which I had to perform. For these reasons I was not sorry to 
find afterwards when I came to observe the angles, that it was necessary to 
reject a small piece at the commencement, I had, after marking out the base, 
wished to add to it. Tins piece was remarkably low, the declivity being 

o 

about 5, and when the circle was set up, it was fomid Impossible to view 
'.he flag staff at the other extremity. In the first instance, the base had 
been marked out, and the extremity fixed, as finally chosen, and in going on 
with the measurement as commenced from a point 450 feet back, it was 
most carefully noticed, by what quantity, the end of the last of the rods fall¬ 
ing here, overshot the large picket, which had been driven into the ground, 
to mark the originally chosen extremity. The measurement of this 450 
feel, which comprehended more difficulties than any other portion of tlie 



Hima'laya Mountains. 


259 


base; served as a kind of exercise, to instruct us fblly the nature of what 
was to be done, and enabled me to determine precisely the method, in which 
I was to carry on the operation. As it has been rejected, there is no occa- 
tion to give the details, but I thought proper to notice the circumstance, 
to shew that when the line finally chosen, was actually commenced upon, 
we had acquired some degree of pracdce as well as confidence# 

19. Before enleiing upon tlie details of the measurement, 1 may 
briefly notice tlie order in which the several parts of the operation were per- 
formed. A cross of clean fir 3^ feet in height,, was first set up at the dis¬ 
tance of 500 feet, being placed on the picket, in advance, forming a point 
in the alignment of the base. The stands wme then ranged as near as 
the eye could judge, in the ^firection of it, and their distances 
lated by a rod of the proper lengtlu by means of a small sfidt of fir, with a 
cross vatie> held by one of the people in the fork of the stand; three of them 
(that is the two outer and imddle one), were brought correctly into the 
alignment, with a boning telescc^e resting on the preceding pair of rods. 
The small stick carrying the vane, being made to cover the cross, resting 
on the picket, by moving tlie stand to right or left as might be required. 
The forked stems were at the same time regulated, as to bright, by bring¬ 
ing the cross vanCi to cover the transverse piece of the cross on the picket, 
which had been originally regulated to the height, at which, it was 
tlioiight the hypothenuse could be best carried on. The telescope was 
mounted on a wooden bed, which gave it an elevation of about three 
inches, above the surface of the rod* The cross vane of the small 
stick used for adjusting the forks of the stands, was set to such a 
VOL. XIV. 3 P 
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height as was equal to Uiis quantity,+ the depth of the rods. From 
tliis arrangement the line traced through the air, and the inclination 
of wliich was observed, was really above the surface of the rods, three 
inches, but parallel to it, and care was therefore taken,‘before remov¬ 
ing Uic first set of rods of any hypothenuse, to a^ust the theodolite on a 
stand with an elevating screw, so that the height of tiie axis of the teles¬ 
cope, when directed to the transverse piece of the cross placed on the 
jAekel, should be exactly equal to this quantity. Three stands out of nine 
(the number required for a pair of rods) being thus adjusted, that is tlie 
two outer nnd the middle one-rrboth as to the alignment and hypolhenusal 
direction, the others were quickly brought to correspond by means of a 
strong twine stretched along the nine. The stands being moved to right 
or left, and the forks raised or lowered till tiiey were all so adjusted, that 
the twine lay m the middle of the forks and barely touching them. The 
lunder pair of rods were now brought forward, to be laid on the stands 
previously,adjustod.‘^ Jt has been already noticed in the description of the 
rods, that the two pairs were perfectly independent of each other, and 
generally one inch asunder. This afforded a sufficient precaution against 
the fixed or fore pair being moved, in bringing forward the hinder, but to 
guard against the possibility of such a thing, which would have vitiated 
the whufo operaUoB, I determined to trust to no one but myself, in a matter 
of lh^ luqd,:and;I Jdie^efore fi6ver allowed the liinder rods, after being 
adjusted, and . read off, to be touched without being myself present, at the 
jimction.of dho two paiiis^ to be satisfied, that in removing them, no shock 
hr derangement (had happened to the fore .pair. In like manner, in laying 
tiiii tdndaxi ia-adv^Ace of dto other, I was equally particular in seeing, 
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that notiling of this kind liad taken plaoe, and this attention, so necessarj , 
to give any certmnty to tlie operation, I never omitted. 

20. The rods being now placed on the stands, wliich had been pre¬ 
viously adjusted, being near the truth, a few miiiules sufficed to set them 
perfectly correct. For this purpose the same telescope was used, and a 
small piece of wood placed on the rod; the. top of which had the same 
height above it as the axis of the telescope. This was made to correspond 
with the cross on the picket, by meai»' of small wedges, pushed underneath, 
or on one side of the rod. Such an a^ustment was only required for the 
fore end of the advanced rod, and feg tlm junction of the two; the other 
parts were easily brought right, by ipeans of the brass wire stretched 
on them. 

21. The rods lying now truly on tlic line of the base, and in the 
hypolhenu*!al plane, the languetle was pushed out to meet tiic fore end of the ; 
fixed pair, and the reading entered in the book. The interlocking Nonius 
of the pair was next read and entered, and then the Comparator with the 
thermometer. When it became necessary to change the direction of the 
hypolhenuse, and before the last pair of rods of the old liy{x>llienu.sc had 
l>een removed, the inclination was observed with the llieodolile, which h^ 
been originally set to the'proper height as before noticed. Tlic angle of, 
elevation was observed,on both faces, and the thcodoUle always carefully - 
levelled, and as the iaslroment is capable of measuring verru^al angles to a 
minute, there can be no great chance of eiTor, involved in tiie reducUou, 
depending on tliis element. 
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22. In leaving off the work in ttie evoaing of each day,, it was of the 
first iinpurlance, that the point indicating the tevminalion of the day’s mea¬ 
surement, should be so marked, as to leave no probability of its being displa¬ 
ced, and also to allow of the work being resumed readily tho following mor¬ 
ning, and without error. These two} particulars w»e I think perfectly an¬ 
swered by the plummet and tripod already described^ Tlie pluounet which 
weighed two pounds, and was attached ta a brass wire,.beii:^ suspended 
from a theodolite stand, was set so nearly touching the brass edge-of the 
fore rod, as to leave little move than of an indi,. between^ the quantity,, 
was easily and correctly estlmaled means of r scale of equal parts, held 
behind the rod and wdre. When the wire Was perfectly steady, the nidt in 
the ivory piece of the tripod, (well fastened into the ground) was set ex-^ 
aedy to it, th%manner of doing which will be readily understood from the 
description already given of it A cordon of stands united by ropes was 
then placed all round, the itxfe also bemg left, standing. And a sentry was 
posted, and during the nightregulariy relieved, to guard the tripod from the 
approach of any animal. The exammation ia the morning however never 
detected any tiling wrong, and therefore on. thisihead 1 th^ we may have 
the most perfect confidence^ 

S3. During the measureiii^ there ocourredi one accident, and two 
omissions, which coispelled me to measure twice the distance in two of the 
three cases, from the last passed As I^never oimtted to notice and 

regster the quantity, by which my rod' ovecahot or fdl short of these 
pickets, tiiey formed a series of fixed point% to whidi I could return with 
the gcaiest confidence, in case of any part of the measurement,, beyond 
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'^lliem, being vitiated or doubtful. The accident was the falling of a chair 
against the fixed pair, after the hinder pair, of rods had been removed. As 
they suffered some shock and were certainly moved a little, I returned to 
the picket, last passed and continued regularly the measurement firom it. 
One of the omissions was the forgetting to read the languelte of a pair of 
rods. Inconsequence of which I also thought it necessary to return to the 
last passed picket. The other omission was of less consequence. Tlie 
quantity which bad been omitted to be registered, was that by which the 
plummet bad been placed in advance of the rods, in mafking the point, 
where the day’s work concluded. As this quantity /leldom exceeded - of an 

inch, the plummet being always placed as close as could well be to the rod, 
it was not thought that a doubt of such a quantity on a base of four miles, 
was a sufficient reason to undertake so troublesome a task as the remea¬ 
surement of 400 feet would have proved. 

24. During the measurement, one pair of rods (being cut from the 
outside of the piece of wood) had warped considerably inconsequence of 
which I was forced to straightdn them in the following manner; 



The small piece abed was cut out at the bend, and another some¬ 
thing larger driven in, and this expedient proved a perfect cure for the 
warping, rendering this pair of rods equally slraiglil with tlie oilier. Fearful, 
however tliat such an operation mi^’ht have some effect on their length. 
VOL, XIV. 3 Q 
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I imnfediately afterwards compared this pair with the other, which had not 
been touched, by substituting them, alternately between two fixed points. 
The trial was satisfactory, and proved they had not altered their length by 
any sensible quantity. 

25 . This base was measured twice rou^y, before oommencing the 
coirect measurement, and after finislung it. The operation, each time was 
perfi>rmed with a Gmter'a chain of sixty-fsix feel, compared with a wooden 
rod, the length of which had been laid off from the brass scale. The 
length by these two measumments came out 21,706 and 21,746. The true 

o 

measurement as reduced to the level of the sea, aid temp 69 — 21754 * 8 — 
& that the mean of the above two would come very near the truth. At 
all events their near agreement with it ehews, that no material error or 
omission had been committed. 

20 *. Bepqrb deducing the real length of ^e line from the details 
« 

given in the 'accompanymg paper, some thing must be said of the man¬ 
ner of determining tlie length of the rods. There were two mediods, which 
presented themselves either to compare the four rods placed, together witfi 
the chain, or to lay off twenty-five feet by means of the brass scale, 

on one of them, and compare the other llirec with it—as a check on the 

» 

operation. I determined to try both methods and it is satisfactory to find 
that they agreed so nearly—the difference between the two values thus 
independently obtained, amounting only to eight feet, on a distance of four 
'miles. As however Mr. TaouOHTOzf' hhd^omitted to mention^ either in 
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Wliiitemperatufe of the bi’assi sftale, (standard) tlie chain had been laid cdF, 
as also with what weight it was precisely equal to 100 feet, I prefer abid¬ 
ing by the result of the coinparisoas with the brass scale, more especially as 

they were so numerous. 

• 

27. PreviouslV to commencing the measurement, the length of the rod 
1.2 was laid off seven times. A beam of wood with metal points, ground 
down to the 600th part of an inch was used. 43 Indies were taken and laid 
seven limes by the method of dots, and arcs, making thus 301 inches. 
'For greater accuracy studs of ivory had been Ict^into the wood, on which 
the arcs could be drawn. '^The beam was compared a second time with 
the scale, aAer the stepping was concluded, and the difference, if any, 
applied as a correction. Tlic thermometer was noted before and after the 
mean taken—^Uie same of the comparator. When the luc, '^ich cut the 
line of division on the ivory scale—did not happen to be in the line of steps, 
an equation was applied by dividing the square of the deviation, by twice 
the length of the step, (eighty-six inches). The following table will shew 
the result of these seven comparisons. As determined by the division on tlie 
ivory scale, forming the determination of the 301 inches, and when they 
are reduced to Uie same state of the comparator, (the ratio of reduction 
being 1 to 2*125) the diflferences do not appear great except in one case, 
that of the 26, which may Tthink for tliis reason be rejected, particularly as 
the great and sudden rise of temperature, (15)during the operation, induce 
an approliensioii, that the brass scale might not have answered to the mean 
state, ,and that therefore, the reduction for teinperature has been overrated. 
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Indeed if we suppose this to have been the case, this deternnnation will be 
found to agree mtli the otliers as well as can be expected. 


Date» 


Bfiiatim 1 
on SOI ill. Equation 
‘mko/un.of btatn. 
inch. 1 

DeviaUim 
from line 
if steps. 

Observed 
term of 
SOI inch. 

Reduced 

0 

to 62. 

Comp. 

mean. 

Redarrd 
to 1817. 

1 Brfore. 1 Jftcr. 

1 Uem, 

1819, Jan. *23 

60 

58 

59 

4--037 



16-01 

]6»47 

■1238 

16-062 

24 

43 

47 

45 

+•211 

+•035 


15-78 

16026 

1366 

•130 

25 

54 5 

62 

58-3 

+•093 

+*0t4 

+•026 

16-00 

16-133 

1155 

•090 




66 

—•049 



16-083 

16-034 

1287 

•083 

2G 



41'6 

+•254 

+•003 

+•040 

15-929 

i6'22G 

1382 

•340 

27 

230 

25-7 

24-8 

+•437 

+•037 

+•028 

15-643 

16-164 

1157 

•122 




34-2 

+•346 

+•028 

+•028 

15^800 

16.146 

1099 

•063 

1 Mean, rejecting that of the 26tb, 

1217 

16092 


The extreme difference of the 6 is *068 division or *017 inch,, on 3Gi 
inches. 


28. The operations by which the lengths of the other three rods were 
determined, cannot be made so clear as the preceding for want of divisions 
on the ivory scale, which at this stage of the business had only been attach¬ 
ed to the rod 1.2. The detail will therefore be rather more summary, tlie rod 
marked 2.3 was measurjed twice, the steps being made on the ivory studs. 
Tlie length of llie rod as defined at one end by the brass edge, at Uie oilier 


by an arc drawn on ivoi^ was, 

Inchm. 

Comp. 

300*9601 

t f 

1173 

*9413 

1168 

” ‘ 1 

Mean, 300-95Q7 

1170 

IV W 4 

29. The two rods were nc>w,compared with each other. Being tied 

firmly with pieces of wood of tlie same thickness between them, they were 
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laid on five timbers planed exceedingly true, and supported each on two 
stands. They were then adjusted by the wires of botli tlie rods. The ends 
of the .apparatus were loVrards each other, and to be sure that these corres¬ 
ponded aT. square was applied to the cheek of one rod, and the languctte 


of the ether pushed out to meet it. 

The Nonius read off was,. 3*80 

Reversed it was,. 3-93 

Inchr*. 

Mean,....... 3*865 349 

Equation of rod,* . 004 


S45 

' By this quantity the rod 1.2, was in advance of 2..3. Noiv an arc of 
43 inches radius, described from a point in 2.3, short *0088 of the mark defining 
300*9307 inches, out 1.2 at the division 14*405; adding the quantity above 
g?ven, 345 inches=l *380 divisions, we get 15*785, wliich is th*e point where 
the arc would have cut, had the other ends of tlie rods been placed even. 

Now let <? d be the line in which the centre of the arc f a c was found: 
Let e g be the line of divisions or 1.2, and a the point which formed tiie 
limit of 300*942 inches. 

a € measured, 42 inches. 

And c d ditto, 2*04 


* The cheeks of the rods were not quite parallel to their axis; the error was found, and this is the 
correction due to it. ' 


3 R 
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From the data, and Uie radiuB, 43 inohe% we get, 

/d = *104839 

/c=: -lOOgl 


Consequently c d *=» *0463 

Now a was the mark of 300*9419 mches^ 


Therefore a b or c was, 300*8956 or on 1.2“—15*758 

Add, *1044 = *414 

# 

Inchea. 

Consequently, ... 301*0000 = to 16*202 divisions. 

30. A SECOND comparison was made, in which arcs were drawn from 
both rods, and great care taken: the result, which to avoid prohjdty. U is^ 
not thought necessary to detail, was that tho 301 inches, on 2*3 corres¬ 


ponded with Uie division,. 16*1 IS 

By the preceding, *202 


JVican, 10*160 Comp. 1170 

b measures on 1.2, 16*092 1217 

Mean of % 16*109 1203 

Tub difference of the above results when reduced to the same stale of 
the comparator, is only *009 inches. From the mean, wc also gel the length 
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of the 2.5 rod, as glutted by the .marik,. be&re iioticedSOO*^^ inches. 
Cainparator 1203.. 

'31.. The -f^i^auiing two rod^ were now compared vitli tbe 9 e» for 
which purpose they were all four placed: together, 1J2 and 2.3, tiemg on 
the outside of otilier two. Two arcs were described with a radius of 
43 inches from centres in the prolongation of the line of Uie divisions, 
parallel to Uhj axis of the outer rods. Both arcs sprang from the same 
points on 2.3, i. e. the line marking Uie limit of 300*966 inches; Com¬ 
parator 1203: widi the several measujjes, accumtely determined, were 
calculated the places where a line perpendicular to the axis of the 2.3 
rods, and drawn throu^ Otis' point, would qat them. The distance of 
this imaginary line from certain points on ^he ivory scales of the rods, 
Waa alsoibund. Tliis line cut No. 1.2 at the division, 15-*60 


Adil Langiiotte, *564 

16*164 

Now the mark of die 301 was, .. 16*109 


Excess above 301 hiches, ... *055 = 011 in. 

Comparator being 1203. 

But it has been seen, that this line limited on 2.3'the 300*96() inches. 
Comparator 1203. On 1.2 .... *.301*014 


ETtffbrence, *b4fr 

The error, occasioned by tiie want of'par^lelTsm of the rods.- This 
requires an equation for the intermediate rod.s, and it is easily found, being 
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proportional to the distance Of llieir aads, or rather of the li^ of dmsiens 
parallel to Uieir axis. 

On the i 3.4 rods, Itris imaginary line^was found to he frcnh the 1.2^ arc 

» 

3665 indies=i=l!466 i]ivisioii& These ate aitersected at, / ' ' 

■ ^ 1.9- 2.3 I ■■ 

0^ 21U 

Add, 9-466 0-628 

* ' * t 

The defining line intcTsecled at, 1 *501 I* 1H6 i . 

The mean of these which only differ *004 inch Is 1*493, the division on 
whiefe, the imaginary line wctold cut 3.4. Bui this requires a correction as 
above indicated, which is Ibund to be nearly inch. Novr the length' 
of 2,3 as defined by this tine was, 300-966 
A(Jd, g;+048= -031 

■ "tl" ' . '' ' ' . 

300-997 

Jledncl languette^ ’141 

I ' > 

Length of ^d as defined, 300*638 

By the ^livision, 1*493 Comparator being 1203. 

32. the same msmner was the length of 4,5, foimd to be (as limited 
by a -certqiQ mwk) 300*019 inches. Tiic difference of the determine- 


1 
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lion from the two arcs was only *005 mches. The rods of each pair, were 
now placed interlocking as they would be in the measurement. In the pair 
1.2—2.3 it was found that the line on 2.3 which was most convenient for 
comparing with the Nonius, was ’707 short of the mark, defining the limit 
of 300’966inches. This line therefore marked the extent of300*259 inches; 
again the 301 inches being marked in 1.2 by the division 16*109, it is evi¬ 
dent that the division 16 marked the termination of 301 —— 3 = 300*973 
inches. Adding these, 300*973 

300*259 


The sum is 601*232 which is therefore the value of tliis pair 
of rods when placed interlocking, and the zero mark of 2.3 corresponding 
with the 16*000 division of 1.2. To find the division corresponding to 600 
inches, or 50 feet, deduct 1*232 inches = 4*928 divisions, which gives us 
11 *072, also the 1 Ith divkion answers to 599*982 inches. 

33. For the other pair it was found that the zero line of 4.5 was 1 *947 
from the mark, forming the limit of 300*917 inches. The zero line there¬ 
fore was the measure of 298*970 inches. Now on the 3.4 rod it has been 
seen, that the diviaon 1*493 marked the extent of 300*856 inches, the first 

division tlujrefore marked, 300*979 

298*970 
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8um, 599*949 
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When therefore ^ sew line l)f4*5 considered w^lhe first 4i^isbn of 
5*4, the length of the pair was 599*949, and if Ihediviaon eorrespondnig ta 
600 inches or fifty feet be required, we'ha?e 1*000—051-|-4r=r796 division. 
The comparator being at 1203. 

34. The preceding operations were all peifbianed previously to the com¬ 
mencement of the measurement. There was also a comparison made witli 
the chain,, at the same time, but for a clearer view of the subject it will be 
better here to go on, and give an account of other determinations of the 
length of the rods made during the measurement of the base from the brass 
scale.. There were jn all 8—in 3 of which the four rods were placed 
together, and tlie stepping made at once for all 4.. In the other 9, only 
the pair 3.4 and 4.5 was measured, but we ean easily from those determina¬ 
tions deduce the length of all four, by means of comparisons made between 
the two pairs. These it wih be proper to notice firsts 

35. The pair 3.4 —4.5 had a similar ivory scale, as that of 1.2—^2.3 
that is to say divided int j quarter inches, and each of those into tenths. 
During the measurement however it broke, and got loose, and it became 
necessary to'apply anoUier. The first point is then to determine die cor¬ 
respondence of the two scales, wliich may be done from the following 
double readings. 


•720 

N*w Srale 

•315 

'740 

-.130 

•728 

•310 

•570 

•240 
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•633 

•263 

•725 

•315 

•720 

•308 

•670 

•295 

•740 

•319 

•595 

*250 

•710 

•313 

•723 

315 

•725 

•313 

•700 

. -300 

•470 

“220 

•730 

335 

16)10-899 

4*741 

•681 Answers to 296 


The valae of the divisions on the new scale is *054. 


36. Two comparisons of the pairs were made by substituting tlicin 
between two fixed points. By the first the following result was obtained 

1.2~3.3 3.4-4.5 

Tnehe*. InrhtHr, 

lAnguette, =-4.53 Langueltc, ~ =*305^ 

From fixed point, *060 From fixed point, *079 

•513 *384 

Thus tile* pair 1.2—2.3 was less than 3.4—4.5 by *129 inches. 
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3 . 4 ~ 4 .» 

New Smit. 

The Nonii marked, 0*663 and 0*309 
Now *129 inch =? divisions, *516 

Consequently,«. 1 * 179 corresponds to 0*309 New Scale. 

The other compaiison which was made as befose noticed, after the 
straightening of the rods gave as the result 

<Old Scale. New Scat*. 

1*315 0*470 0*220 

Now from the ojteratibns formerly detailed, it was found that the corres* 
pondence of the Nonii was as follows; 

E,«2"»—2L3 3.4—-4.5 

1*079 796 Old Scale. 

Tliesc three esqpreesed In the .3 scales will stand as follows: 

h2^%3 3.4—415 

Old SmIc. New Seale. 

1*179 0*709 0*309 

1*315 0*470 0*220 

1*072 0*796 0*339 

Mean, M89 0*658 0*289 

37« Having thus established the relations whkh the several scales bear 
to each other, we can ftrom the length of one pair deduce Uiat of the 
other, and consequently of all four rods. The foUowiiig table shows the 
resulting length as deduced from the several pperatioiw performed with the 
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brass scale. They are all reduced to one certain division of Uie ivory 

1.S-S.3 ii.4->4.5 

Old Scale. Vtw fteale. 

scales that is to 1*300 0*547 or 0*237. 


A 


Length of the Rods, 


Month. 

Dale. 

Pair 
1.2—2.3 

Nonius. 

Pair 
3.4—4.5 

Nonius. 

Length of 
Hit set. 

Camp. 

Reduced to 
1141 Comp. 







Inches. 


Inches. 

February, 

IS 



599-917 

0-645 0. 

1199-882 

988 

1200-026 


16 



599-936 

•6.60 O. 

1199-924 

1023 

•035 


91 



599-905 

•J'.’ON. 

1'199-900 

900 

•128 


2S 



600-001 

•284 N. 

1200-054 

1064 

•126 


95 

599-910 

0-776 

600160 

•315 N. 

1200*243 1 

1 1328 

•006 


27 

699-970* 

0-775 

599-970* 

•240 N. 

1200-073 

' 1209 

•009 

March, 

2 


•700 

599-890* 

•3*5 N. 

1199-987 

1106 

•020 


3 

1 


599-990 

•285 N. 

1199-892 

1046 

1199-981 

Mean o 

'form» 4 determinations, .. 





1200-061 



Mean of the whole. 



1200-049 1 

1141 





or feet........ 






The extreme difference in tlie above, as reduced to the same state of the 
comparator, is only *147 inch, on 100 feet, or *012 feet. Half this quantity 
or *006 feel, may be taken as the extreme probable error on the* mean rs'iull. 
that is of the whole or on the base 1.2 foot. 


38. In making the comparisons with the chain, the latter w'as placed 
upon boards, supported by the rod^stands; a draw post of 5 feel in Icnglli, 
driven finnly into the ground, held it atone end; at the other itwa« strelched 
by a weight attached to a rope, passing over a pully in the weigh post. 


* Ijsr tliece two openUons the pairs were meas ured together, the quantities insorted in the columns 
are half the length found for the A rods. 
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t 

Besides these two, tliere were other two posts driven firmly into the 
ground, on wliich the brass registers were set, aud by means of the s’ader 
V itii the fine line, the length of the chain could be accurately laid off. 
The stands were first pul accurately in the j-aiuo plane by means of the 
email cross of wood, and the boning telescope, and any devtaliou which v/as 
afterwards observed, owing either to their slides having slipped or to any 
unevenness in the boards, was corrected by means of thin wedges placed 
underneath the chain. The links being 5 feel long, however were the less' 
liable to accomodaite ihemsdves to the trifTmg inequalities of the boards. 

0 

39. B&tno laid accurately it was Uiouglit advisable to obsei've its con¬ 
traction and expansion, and whether it agreed wlUi tlie indications of the 
thermometer, allowing for itschei^ of length according to the kno wn law. 
Thus being stretched by a weight of 19 lbs. and the registers set, the mean of 
4 thermometers was .5,8-6; on the temperature, rising to 69'*% as shewn by 
tlic meanof ,Uie same thermometers, it was found that it overshot the regis* 
ters or Jiad expanded *073 inches. 

Now the expansion of a steel chain was fi)und by Colonel Mudgf/s ex¬ 
periment, to be very nearly the same as given in General Roy’s table, in the 

« 

Isl Vol. Trigonometrical Survey. This is *0075 inches for every 1 of 
Fahrenheit on 100 feet, 

Now, *0075 X lof = *080 inch. 

Observed expansion — *073 


Error, *007 
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When the temperature had sunk to 58*0 as shewn by Uic £&ut thermo¬ 
meter^ it was fouiui that it had .eontriMctcd *p^7. 

Now, 0075 X 11*3 = 085 
Observed, 097 

012 Error. 

Again the registers being set when the temperature was 57*9, it was 
found next morriing to have contracted *1625 inch. The temperature 
had fallen to 380. 

Now, 57 — 9 — 38 3 = 19 6 and *0075 X 19-6 = *147 

Observed, *162 

015 Error.' 

40. The registers being now hrmly hxed and the chain stretched with 
tlie small weight, it was proposed by means of it, to delennine the distance 
of them. For this purpose the quantity which the chain exceeded, or fell 
short of them, with the temperature as given by tlie four thermometers, 
was noticed from lime to time. The chain is said in Mr/ Troughton’s 

o 

letter, to have been eitactly 100 feet in the temperature of 55. It was 
therefore reduced to this temperature. Tiie following table, will shew the 
result: 

Mftftn «>f 4 Thf^rinonietenk IMoetHin P'iAmbc# •f oliaitt. Exeev* abor« 100 tmU 


800 

X 

*187 

— *125 

•062 

66*2 

X 

•084 

— -015 

•069 

38*2 

.— 

to 

• 

— *172 

•046 

38*5 

— 

•124 

— *191 

•067 

381 

— 

•125 

— *180 

•055 


• 



•069 
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* Tlic brass registers are therefore distant by the mean of these tri- 

aifi ^...... 1200*069 inchcsk 

Deduct* error of chain, *013 


1200 056 

O 

Aa compared with the (diain reduced to. 55, and stretched by a weight of 
19 lbs. avoirdupois. 

When 19 lbs. additional were pul on, the distance of the registers was as 
follows I 


Mean of 4 Thermometen. 

o 

Riductwii to 55* 

Otataace of regiatera exceeding chain. 

£xceas above 100 feet, 

38*1 

•125 

*165 

*040 

38*3 

*125 

•r62 

'037 

58*0 

*022 

•000 

•022 


Mean, *033 

Deduct, *013 

Distance of the registers, 1200*020 
The distance therefois h 1200*020’inches, as measured by the chain; 

o 

reduced to the same temperature of 55, and stretched by a weight of 38 lbs, 
tlie difference is i)2T inch, or 002 feet, on 100 == 

4 1. The rods were now substituted for the chain between the registers. 
Fine brass wires were stretched across at right angles, at tlie register marks 

* OccAsiPNU> .by tbe inrrgolwities of the table on which it wu stretched. This equation was 
calculated. 
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to limit tlic lengUi on the rods. The several verniers and scales bcinjj 
read off or measured were as follows: 

Order in which the rods were placed, 4.3 3.4 2.3 1,2 

7'herod 1.2, overshot the brass wire or register mark, by *134 

The rod 4.3, by .. *812 

Total overshot, ... -j- *946 

Deduct from languetle or distance between 3.4 & 2.3, 1 *011 

Rods fall short of register, *0^)5 inch 

The Nonii were,. 0*835 — 6’380 

Zero divisions,.. 1*300 iaeh. 0*547 

0*445 = -111 ==0*033 

*008 

mmmmrnmmm • 

•119 


Ip the Nonii had marked 1*300 and 0*547, the rods 
would have been, ... 


Deduct above deficiency, 
Rods longer than registers, 


Im lip.- 

*119 longer. 
*065 


*054 


Itifhi'H. 

Now the registers it has been seen, were a part 1200*047 as measured 
by the chain at 55, and stretched by a weight of 19 lbs. or 1200*020 as 


3U 
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stretched by 28 lbs. Supposing what is most probable, that the length of 
the cljain ^vas ?M.justeil from the standard brass scale, when at the same 
temperature of 5.'), we get its length in 62 = 100 feel-*01237 X 7 = 

Kcet, liiclirK. Indu*^. 

jOO—037= 1199*913, and the distance of the registers consequently 
1199*96 inches, that is sni)posing tlie cliain slrcldied by a weight of 19 lbs. 
But the rods it has l)een seen exceed the registers ])y *054. '^riieir length 

I I t 

will therefore be 1200*011. Coin])orator being 1093. This operation was 
performed before commencing the mcasurciacnt. 

42. The second com})arison was made on the 8th February. Tlie 
register heads had remained fixed in the same position in which the former 
comparison had been made, although there was no reason for suspecting 
any derangement, yet it was thought proper to verify them, and by a mean 
of stweral comparisons, their distance was found, llic chain being reduced 
to 55, and slrcldied by weights of, 14 Ihs. 28 lbs. 

1200*072 1200*036 

The rods were then substituted between the registers over the zero 
lines, of u Inch silk threads w'ere stretched at right angles, to the axis of 

Inclteg. 

the rods, and the rods were found to be less than the registers, *174. 


:u o 

Now tile Nonii were,.... 0*703 & 0*303 

Zero ^visions,.. 1 *300 0*237 


InbliPi. liicliM. 

—•597= *149 — 0*066* = *036 

Inches. 

The sum of these is,...*185 


* TiiK divibions of tbis Nouius were as> was before remarked, reckooed ia a*rcvcisc order. 
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Willi the Nonii'therefore at, 1*300 & 0*237, these rods would have 

Inclips. 

exceeded the registers, by *011. 

The comparator was, 1171 at commencement, 94 at conclusion, mean, 1183. 

TlirliPK. 

distance of tlic registers has been found 1200*072 as measured by 

o 

the chain, reduced to 50 and stretched by a weignt of 14 lbs. or by ono of 

o 

28 lbs. 1200*036: making the reduction to 62 on the same principle as 
before, those become 1199*985 & 1199*919; and adding the excess of 
Uie rods, *011 *011 


Wchavc, 1199*996 1199*960 

as the length of the rods, when the Nonii marked 1*300 & 0*237, and the 
comparator 1183. 


43. Thus the length of the rods 

Inphp,!. 


was by one operation,... 

1200*014 

& 1199-987 Comp. lOg."! 

By the other,,..... 

•996 

*960 1183 

Mean,..... 

1200*005 

1199*974 1138 

The mean of the comparisons 



with the brass scale, ... 

1200*049 

.. nil 



Difference, 

*044 



This difference would produce on the whole base tin effect of *8 |l, 
Bui I have the less hesitation in rejecting the results of the comparisdu 
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with the cliain, as I am ignorant in what temperature it had been ad¬ 
justed, with llie brass standard. And I Uiink the diflcrence of its length 
>vith diflerent weights, (the maker having omitted to statu with wliat 
weight it had been found to be exactly 100 feet) aflbrds another, and a 
valid reason for adlicring to tlie brass scale in preference. It is however 
satisfactory to observe that the difference of two delerinination? so entire¬ 
ly indei)cndant of each other, does not amount to 1 foot on a distance of 
4 miles. 


44 . It now only remains to give the several reductions of the base, 
and from the details to conclude the real length as reduced to tlie level of 


<> 

the sea, and a temperature of 62. 

First 217^ sets of rods X 100’0041 = 21,750*9 
Deducted over lapped, ... 17*6 


21,753*3 

Tlie sum of all the Comparators is, 460*920 
1111X217*:5.‘32 X 2 -= 495*950 

Difference, 35*050 

--X*95 

2 -1.4 


Inc.h. 

= 16*640 21,731*9 


Sum of reductions by horizontal line, ........ 2*6 

21,729*3 

Sum of 8lh column, . *2 


Carried forward. 


21,729*1 
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Brought forward, 21,729*1 


The sum of the Nonii of 1.2—is. 
The number of the pairs was 219 
wMch being multiplied by 1*300 
the zero dividon gives, .. 

The difference,.. 

The Nonii of 3.4—-4.5 old scale. 
No. of rods = 81X *547 the zero. 


176*022 


284*7 


108*7 

-= 27 7 2,3 

4 

= 54*,722 
... 44*307 


New scale, 
135 pairs x *237 the zero. 


The langucttes of 1.2— 3.3 

3.4—4.5 


10*415 

-- 12 = 0*2 

4 

44*404 

31*995 

9*409 X *054 12 r= 0*4 


21,7262 
1709 7*4 X 14*6 

1939 0*0 X 16*4 


Reduction to level of tlic sea, .... 

Length of the base reduced to level of the sea and temperature 62, 

3 X 


21,757*2 


44 

21,754*^* 
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The last reduction is Uie only oiie which requires any explanation. 
The difference of level of the stations of Zephyr- HaU and BelviUe, was. 


found from the peak Surkunda to be .... 1922 feet. 

Zephyr Hall al>ove Newada, .....» 493 


Newada above Belcillct 1430 

Newada above south extremity base, ,.. • 186 


1244 above BelviUe, 

South extremity of base half difference. 


level of 2 exlrcmily of base,. 163 

BelviUe above level of the sea,. 986 by Bar; obs. 

Middle part of base above sea, .. 2303 


o , 

From this with the radius of the spheriod for lat 30 17—(I’lie 
latitude of the middle point of the base) =20,903*416 feet, the above 
correction has been calculated by the usual formula. 

r.&c.) 

where B means tlie measured base, 

C -corrected, 

h The height above the level of tlic sea, 

T The radius of llie spheroid. 

i 

It is evi^knl Uiat Uie first term U suflicipnt for practical puiposes* 
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1. Having fini'shed on Uie 2d of March, llie measurement of tlie base, 

I proceeded immediately to fix on stations for deducing from it the length 
of one of the principal lines, the distance of Surkanda and ChandpiUr 
pealts. That distance as finally determined, was found to be 225582 feet, 
and their elevation above Uic Doab respectively, 8258 and 7548 feet. 

» 

To connect these distant points by establishing stations bebveen, I found 
a very arduous task, ajid llie dilBcultics I had to contend with, were so great, 
Uiat the last or 15tli station was not fuiished till Uie’MUi of May. 

2. On the proper disposition of such a tiiangulation, as much as 
on the measurement (‘f the base, depends the accuracy of the final result. 

It has been given as a mle to choose the triangles, as nearly equilateral 

possible, and lliis is no doubt proper, when the correctness of each 
point may be equally desirable. But, as it is difficult to’find stations 
so jc,Qnveiiicnlly situated, and as the series generally is required to con¬ 
tinue only ill one direction, it seems allowable to admit of small angles, 
when no principal link of the chain depends on them. 

3. In enquir^g. what may be the probable error in the distance fmally 
deduced froqi Uiis triangulatiqn, we have to consider first the probable 
eiTor of the base, and secondly the eiTors of the angles arising from the 
want of power in tlie instrument, or ability in the observer. The formen 

I have stated at probably not exceeding two feet. The angular instmmenl^,^ 
has been already described. It is no doubt a very fine one. With a teles- 
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cope of great magnifying power, and verniers reading to 5 it does appear,' 
but a fair supposition, that angles could be observed to that degree of 
accmracy. The divisions are however on brass, which renders them difficult 
to read with certainty. However judging from the extreme error in the 
sum of the three angles, and supposing it to be tlie same way on every angle 

It 

of the three, we shall get 7 as the extreme possible error on each angle. 
Now if we take an equilateral triangle, (not too ffivorable a supposition), 
we shall find that this f?rror on each of the two angles used in concluding 
the new side, and supposing them to be in -the mast unfavorable sense, 

would only affect the re^t by part of the whole. But even in a few 

triangles, this error ought in a great measure to correct itself, so as to pre* 
vent the error increasing in the raitio of the number of the triangles. 

4. Now the clo^g station is brought in at the 14tii triangle, and if ah 
(hose tliat only answer as chedks be rejected, it will be but tlie 10th in 
order. This would appear to be a sufficient warrant agmnst any great ac¬ 
cumulation of error, but 1 have as a check chosen to follow out the result by 
other series. 'The 35(h figure, furnishes the 3d value of the distance of 
the two principal stations iktricanda and Chandjmr; the mean of the three 

i 

values, is taken for the foundation of tlie large triangulation. Those after 
the 55th, are meant from some of the preceding results, to deduce the dis¬ 
tances of (he intermediate stations of the great triangulation, and in one 
case, by means of a concluded angle. But this result is checked again by 
one of the great triangles. 
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5. Nonk of llic angles on tiie sine of which any connecting side 
depends is less than 40, except in one triangle, (the 15th) and in this the 
angle is 16, but from this a very short aide of 17,000 feet only is concluded, 
as pari of a longer side of 58,000, from which the series was to continue. 
The reason of requiring this small side, (the distance of the 12th and 13th 
stations), was an inability to distinguish the 13th station from the 10th. 

I was therefore obliged to make a quadrilateral of the 10th, 11th, 12th and 
13th. The distance of the 11th and 13th is checked by 2 otlier quadri¬ 
laterals, in whicli other stations were substituted for the 12th. I have 
numbered these in the order of the triangles. This mctliod of deducing 
a side, from the known angles and all the sides, but one or two, of a 4, 3, 
or 6, sided figure is vei*y convenient, and I think equally satisfactory, «S 
tlie more direct one of a triangle. 1 have therefore not hesitated to employ 
it, as in tlic figures marked 23, 26, 28, 31, 33. 

6. What follows consists of,—first, a detail of tluj angles observed at 
each station with an account of the stations, and Ifie reductions to the 
centre where required. To this, I have subjoined a table of tlie angles 
reduced and arranged in triangles or quadrilaterals, with all the logarithms, 
necessary for their verification. It would appear to be affecting an accu¬ 
racy, of which operations (conducted with such limited moans as ours), 
are not susceptible, to have used more than 6 figures of logarilhins. In 

o I) 

fact on an angle of 60, an error of 7 would produce an alteration of 8, 
in the 6lh figiircs of the sine. And on a line of 21,000 feet, the err^* 
of two feel, which 1 suppose possi])lc, might alter the logarithm 4 in llr!''^ 
5th place. So <hat 6 figures appear to be more tlian sufficient. The 
VOL. XIV. 3 Y 
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known sides of the triangles are always on the third or last line. The 
heading of the columns is sufficiently intelligible. Some triangles are 
resolved by cosines, for instance, when 2 sides and 3 angles are given, 

O 

. those angles being very acute, that is less than 30. In resolving 4 sided 
figures, the general metliod that has been followed is to draw parallels 
to the 2 unknown sides—^by which means 2 triangles are obtained, 
ill which all 3 angles are given, and one side. In resolving a 5 or 6 
sided figure I have preferred, letting fall perpendiculars, from each of 
the angular points on the unknown side, and calculating the several sides 
or pieces, intercepted by these perpendiculars. But from the paper itself 
it will be sufficiently clear, how each result is obtained, and from the 
full detail Uiat is given, it vrill be an easy task to detect any mistakes 
Uial umy have been made. 
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Detail qfthe Angles of the Triangiilation founded on the measured Base, 


In tlie following there has been no selection nor rejection, but where 
it was quits evident, that the wrong object had been bisected. There 
arc Uiree columns, one for the various readings on the same point of Uie 
limb, the other for tlie various means of these, and a tliird for the true 
or correct angle. 


1st StatloB, Soatbern Extremity of the Base. 



Readings on same 
point oj Limb,' 

Readings on dij- 
f event point. 

Mean ov our vet 
value of t!ie 
Angle. 


O . K 

«* j » 

® 1 * 

Flag staff, Newada, ... . 

26 48*7 
S8-8 
42*5 
22-5 

30 

*0 

37-5 

22*5 

11*2 

45*5 

26*8 

88 26 43*3 

26*5 

11*2 

45*6 

26.8 

98 26 30*7 

Flag staff and Zephyr Halty, ,,,,*,.,,1,,,.. 

22 40 55*5 

45 

52*5 

• 

22 40 41*0 

22 40 51*01 

Zephi/r HaUmi NmadOf . 

75 45 18*8 
37*5 
21*2 

47 

Ih 45 3M 

75 45 31*1 


2d Station, Newada, 


Base suSitcnds,. • 

49 21 10*1 

49 21 19*1 


11*2 



11*8 

11*5 



05*7 



32*5 



11*4 

Southern eitrcmity of the has^nnd ZephyrHaUf 

7r 37 33*7 


43*7 



66*2 



37*5 

71 37 42-8 

• 


35.3 


I 

49 21 140 


71 37 
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4 MUJut BJri and TSlalapani^. 


Readings nti $avie' Rettd{n<fs on dff- 
point of Limb. I ferenl point. 

Mem or correct 
value of the 
Anglo. 

» . 

22 17 58'5 

O , ,1 

1 H 


22 18 U5 

18 16-5 

22 18 07'5 
02.5 


74 03 46-2 

74 03 4G-2 

74 08 47 8 


49-4 

. 


3d Station^ %fj)hyr IJaU. 


IjThebase subtends,, 


ZiN’cwada and souUiera extremity of the base,. 


S Northern extremity of the hate and Nala^ani,\ 06 43 


A NciSada and Kutapani^ 


50 49 58-7 

60 12-5 

49 58-8 

50 49 47.7 
63-8 

50 50 00 0 

49 52-7 

SO 50 03 3 

49 50 7 

49 56 3 

50 49 56 8 

32 30 36 3 
26*3 

32 36 45-3 

42 5 

32 36 38-8 
47-5 
42,5 

32 36 316 

32 36 414 

32 S6 42 9 

32 36 40 6 

06 43 20.0 
12-5 

95 43 24.8 

25 0 

06 43 16 2 

96 43 24 9 

96 43 13 8 

96 43 18 3 

180 Oe 56 

51-3 

56 2 
180 09 68« 

180 09 .54-2 

180 00 571 

10 01 3 

ISO 10 00 0 



■■ 4th {station, NalapanU 


1 Zephyr i/a/fand northern extremity of the base, 57 51 37 5. 

4‘i-5 

39-9 

i AVworfu and northern extremity of tlie base,.. 57 59 57-5 

C‘J-5 

fiO-6 

Nextada and Midia Bvri, . 58 08 51 2 

. 4.f8 

, 48 5 

I 
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4 MUha Biri aad DudhUi statios, 

b DudhUi and Masirma station^. 

6 Masirana station and Surkanda, 


7.Tank and DudhUi stationy.... 

8 Tank and lihaJrnf Duity . 

9 lihadraj Aud DudhUi itaXxaay ... 0 45 S3‘8 

S7-5 

35*5 

10 Bhadrqj and Matirana station^. <!il 17 41*3 


11 {Tank and Masirana station. 


5tb Station^ Mitha BirU 


1 DudhUi station and Nalapauif. 
i‘ Nalc^a7r and Ncysaday . 


1 Dudhilt station and Nalapmty . 

2 Bhadraj and Kalapanif .. 

3 TintS and Bhadrqf. Dua, .... 

4 Bhadraj and DidfUli station, (1 from 2). 

5 Nukpuni and Masirana blation,. 

6 Bhadrqj and Masirana stadon,.. 

7 Nalapani and I'it/tliy (2 from 3). 


65 24 12*5 
10*6 

47 47 37-5 
4CU 

65 23 44*0 

65 24 ll'jf 

47 47 37*1 

47 47 38 8 

47 47 53*8 

65 23 57*8 

47 47 43*2 

the Tank. 


56 02 59*4 

56 03 01*0 

5S 03 08*8 



02 56 *2 

56 03 02*5 

■ 


I 72 43 51*3 

44 00*0 

72 43 55*7 


85 18 52*4 

85 18 48*1 


43*8 

16 40 54*7 

26 85 03*0 


26 35 04*^: 

037 

26 35 04*4 j 

46 08 49*7 
158 01 43*8 
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7(h Slatiooy Northern Extremity of the Base. 


Readings on same 
point of Limb. 


Readings on dif¬ 
ferent point. 


Mean or correct 
\value of tfte 
\ jingle. 



1 

« I II 

*> 1 II 

1 

^alapanf and Zephpr Hally ... 

25 25 10 




02-5 

25 25 06-S 



25 25 07-5’ 




07-5 

07-5 



26 24 63 7 




25 01-3 

24 57-5 

2 

Nalepani and Newadaj.. . 

99 42 00 




41 58'6 

90 41 59-4 



99 42 14 8 




42 13 7 

42 14-3 



99 41 47'6 




.68 8 

41 53-2 


Zephpr HaB and S. extccimty bf the base,... 

106 29 18-7 




07-6 

106 29 131 



lOd 29 21-3 




20 0 

106 29 20 7 



106 29 06 8 




03-7 

106 29 0 1 8 

AiNctsada and southern e»tr;Cmlty of Uie base,.. 

32 12 06-2 




11 57-8 

32 12 018 



32 12 140 




13-8 

32 12 13 9 



32 12 12 0 



j i 

Ofi-2 

32 12 09- 1 


o t II 

25 26 03-8 


99 42 02-3 


106 29 12-9 


32 12 08‘S 


8th Station, Timli. 


1 Tank and Jihad/uJ Diuif 


Tank and Jiairut ftag stalT, 


Tank and BhadraJ-Jaunsar ^.., 

i 

Tank and Surkandaf ........ 

e,\BhadraJ DAn vad Okand^ify, 


Bairot flag staff and Qhandpkry 


inBairat fort and Bhadrgj Tinny 
7 'iJ*handpur and SurkandOy ,.. 


S^'hanti^ur atid Chttr'y 


41 25 46 


41 


64 

41 25 47-7 


41 26 46 0 

61 21 55 


52-5 

6» 21 53.7 


61 21 65 

66 ID 08 7 


02 6 



18 28 27-5 


33 5 

68 62 49-5 


46 

68 52 47.-3 


42-5 

48 50 39-5 


37-5 

48 SG 38-5 


33-6 

2—1 

\ 


91 50 07 


49 bi-b 

14 08 20-5 

14 08 26-5 

32-6 ' 

42-6 


41 26 46*8 

61 21 54'3 

Gtt 19 05-6 

18 28 30-6 
6S 52 44*9 

48 66 36-0 

19 56 07-S 
91 60 00-8 

14 08 34-6 
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8Uj Station Gontinaed. 


_/ 




Reading* on same 

1 point of Limb. 

Readings on dif- \ 
fcre7ii point, j 

Mean or corrcci 
value of tin 
Angle. 


Surkanda and Chiir^ ... 

o 1 u 

105 58 27-5 

** • «i 1 

105 28 27*5 

O 1 u 

105 58 32-3 

10 

CAKraiid /ia/ra^ flag staCT, ... 

63 05 00 

37 j 

63 05 00 

11 

Rliaili ninl S* ■»»» 

00 

1 


4 57 09-9 


9th or Hiusirana Station. 


1 

fiaUqtant and Surkanduy .. 

92 03 25 

24-3 

26-5 


92 

Nalapani and Dudhili station,.. ..... 

77 67 40 

32-5 


77 

Nalnpani and BhadrafJowqmry . 

US 13 26 


119 

Nalapani and tank,. 

3a 03 06-2 


35 

Dudhili station and Dhadraj-Jounpury . 

41 15 .39-8 


41 

liltndraj.Jutnipur and tank,. 

84 10 19-8 


84 


92 03 2j-3 


57 3G-3 

13 26 
03 06-2 
15 3»-8 
lO ipy 


I 

1 Nulapant and Muiirana station^. 


10th Station^ Surkanda. 


40 03 l3 8 


40 03 2C-1 

17-5 

40 03 15 G 


40 03 33-5 
41*8 

31 

40 03 35-4 


40 03 25-5 

29 

40 03 27-3 



lUh Station, lihadraj-Jounpur. 


1' DLudi aj Dun and Masirana station,. 

03 37 35 

32-5 


93 37 33-8 

2^ liuudroj Dun and Bair at flag staff,. 

Cl 14 5^-5 


61 14 55 3 

o' Uhadnij Dun and Bab'ut Matby . 

67 26 55 

60 


67 26 57-5 

4^Masirana station and liairdt flag staff,. 

154 52 27-5 
.30-6 


154 52 29 

b Bairal flag stafi' and Bhadraj Dun old station, 

1 . ... 

59 39 11-2 
16-8 


59 39 14 


13(h Dudhili Station. 


1 

Miika Biri and Naliqianiy . 

47 

10 

47-5 


47 

10 

50-6 





63-7 





2 

Mitha Btfi and tank,. 

P 

57 

26-3 . 


p 

57 

26 3 

3 

Nalapani and Bhadraj Xlun,. 

138 

24 

45 


138 

24 

60-3 




65. 

138 24 50 ! 





• 

138 

24 

53-7 









47-5 

138 24 50-6 
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12th DidhiH StfttioD)—Continued. 



l^th Station) Bhwb-tff Dun. 


lljVr4////fa/u and Dudhilt station^ •. 
iNalapum and Bhadraj^Jouf^uTf 

3 NaUtpmt' and tank,. 

4 Timti and Chandpur, . 

£ Tijnli and Bturdt flag staff).. .. 
6]Tim&' and Bairdi MeUh, . 


7 Bhadrqj oid station and Ohonour^ . 

e Bkadruj old station and Bairdi flag staff) .... 
9 Bhadrqj-Jouniar and Bairdi flag staff,. 

10 Bairdi Math and Bhadraj-Jounpdry . 

11 Bairdi flag staff and Bhadraj- Jounpdry .. .. 

IS Bhatirfff-Jouitpdr and Dudhili statian,. 

l.t^Tank and TimUy ...» . 

14 Tank and BhadraJ-Jounsar, . 

IdlTank and Bkadraj-Jounpury .. 

Hi\D&dhiU station uid tank,. 


31 50 17-5 
S5 

85 49 51-2 
631 
50 It 61*3 
09 54 34 3 
37*5 
109 07 6 I S 
47'5 
104 25 68*8 
65-8 
31 34 49 3 
6-3 


28 

35 

57-6 


36 

08-8 

66 

16 

12-6 



17-2 

61 

34 

20 



169 

53 

59 

33-7 



28-7 

53 

16 

112 

133 

47 

52-4 

136 

01 

44*4 

82 

02 

16-3 



l4th Station, Bhadrqj•Jountto', 


1 Bairdi flag staff and Bhadrt^ Ddnnew station, 76 20 |7*5 

22*6 

2 Bairdi flag staff and TimUy .. 150 54 46*3 

' 56 3 

i Bhadrqj Dun new station and Timiij . 74 34 28-8 

33*8 


76 20 20 
150 54 51*3 
74 34 31 3 
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lAtb Station) i?flu'a^Forh 

|7{eA<£fn^4on.Tc:mr Readings on ^ 

I point 0 / Limb. /erent poinc/ 


I Madrtu-J'ompir and FAadrq^’new statioii,.. 57 lO 88 

12-5 

i BKadraJ-Jow^ur znA BhadraJ old sta&onf .. 59 11 33*8 

3 BhmiraJ.-Jounpt^ and.... 108 00 Oi*3 

15 

4 Bhadtai-Jounpirwi SurMandOy .... ....... O' 03 17*5 

27*5 

5 BhodraJ new sfaUon and BhadraJ old stotioDy 2 01 23*8 

6 Bkadraj new station and Bhadraj~Jounsary .. 75 02 10*3 

. 

7 Bhadrqf new station and TimO^ . 50 55 '51*3 

50-3 

8 BhadraJ old station and Sitrkanda^ .. 53 08 10*3 

£ BhadraJ^Jounsar and Ivnliy . 24 OC 25 

12-5 

10 C’handptir Aod Timii, . 75 22 26*9 

18-5 

111 C’hanil^ur and Surkandoy . 177 25 10*7 

00 


16th Station, Bairdt Math. 



4ff 

17 

30 



26.2 

r 


15 

1 175 

21 

16.5 



30 

129 

03 

.57;4 


04 

11.3 


I7tb SlatioD, C’&ant^iir. 




O ( t> 

57 10 10-7 

59 11 3.3*8 
108 06 08 1 

0 03 22'5 

2 01 23'S 
7 .5 0 2 12 5 

50 55 63-8 

53 OR T6- 
24 06 lb- 

75 22 22-7 

177 25 08-3 



4G 17 23 7 

175 21 23-3 
129 01 04-1 


65 42 42-3 
68 37 /)S b 
41 13 30 



w 
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V. 

V 

Accmmt of the Stations, at %ohieh the foregoing Angles were ohsewed, 
(i,id details necessary for their reduction to the centre of the Station^ 


TiiE greatest part of these stations are. eillier on rising grounds or on 
the summits of peaks. Indeed there are but dour out of 17, which are on 
the low grounds. The signals used were, in the Dun, and whore otlicr 
ohjccls did not offer, pyramffiil frames of wood covered with cloth. These 
when projected on a dark ground, are very distingiuslmble, and can on 
aceounf of the sharpness of their summits be intersected, with I'ne greatest 
nicety. TJieir axis were set tndy perpendicular by means of a plummet 
and wedffcs driven undernealh iliein. This plummet v/as also made to 
coincide with the centre of the station, and die signal tlicn fixed by driving 
in strong pickets to which it was lashed; For two stations, tho northern 
and southern extremities of the base, a flag staff was used and after conclu¬ 
ding the angles in the Dm, this flag staff was erected at the connecting 
sliilion in the Dm, in order that it might be more distinguishable from the 
munnljiins. The oth ?r objects observed were various as will be seen in the 
ibllowing account of the stations. I shall give also the reduction of tlic 
olHCM’vcd angles, to tlic true, as referred to tlie centres of the several stations. 

Jsl Station, Southern Extremity of Base, 

Large picket was driven in to mark this station. The signal was 
placed immediately over it as also the circle in oberving. There arc 
llicrcicrc no reductions to be made. 



IlijttA'LAyA Mountains. 


m 


Sid Elutionf Newada, • ^ ^ 

Tub same as tlie first elalipn, it is about 100 feet \ve^ or uprlli-wost 
of tlio Math or Ilmdd tcmple» near Uie village of that name, four miles 
.south-east of Dvkra. 


SlatioVy Zephyr Ifall. 

The same as the two preecding. It is near the iiorlh-wisl conior of 
Captair Yoon o s Bungaloia, on the Nalapant I 'Wj uislmgiiishefl by ihr. 
above nauie. 


4t?i Station^ Nalapatu, 

is the site of the fort of that name, before which General 
GiLLESPiK fidl. The station is marked by a large picket (Plate 3, 
fig. 1). In observing, the circle w^as placed accurately over it. The 
signal was also adjusted to it, but it happened that when observing at the 
DmUiiit sliilion, the pyramidal frame having been blown down, I was 
compelled to take the angle on a tree close to which the signal had horn 
placed. It is a well defined object, and its stem is short and straight. 
''Pile distance of the station fi'om it was determined to great nie(‘ty, by observ¬ 
ing Uic angle between them from Ztphyr Hail, distant onl)^ one mile. 

lliis angle was, 0 16 23 
The angle at the north P. signal w'as, 96 45 

3d Angle, 82 58 33 Sine Ar. (’a. 0 003 28 
Log.distapceof signals, -- 3485 3 739 '16 

Sine, 16 25 7 679 Q1 

Distance of centre of station, from centre of tree, !il> 1 


1 421 45 
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m 

wW at i!ic centre of station, the angle between the tree, and the DuU- 

O I 

Ml signal was 137 50 the tree being to right of the latter. The distance 
of tiie signals is 53,064 feel. Tlie reduction will then be; 

Log. 53,064 Ar. Co. 5-2752 
Sine, 137-50 9*8269 

Log. 26*4 1*4214 

Sine, I Ar.Co.5*3M5 

Con-ecUon in seconds, 68*9 1*8380 additive in Azimutk, 

'5th Station, Mitha Ben' - ' . ' 

Marked by a picket as usual. No reductions. It is about Oiree fiir- 
loiigs S. E. of the village of tliat name, aiul not far off the road to 
Dc/ira from Sahmspur. 

6th Statiofi, the Tank, 

This station is on the road from Sahimpy&r to Dehra, There is a tank 
surrounded by high banks, on the southern of which are several small white 
buildings erected, to commemorate Satfs that have taken place. It is llie 
eastern of these that irtprks the station. The place of observation is marked 
by a picket of the usual size. , From Nalapanf tlie proper object was not 
visible, being hid by a tree, I was tlierefore obliged to intersect another of 
tliese build ngs, the distance of which I carefully determined. A plan of 
the smtion, shewing tlic relative position of the three points is given 
plate 3, fig. 2. 

The distance of the western SaH, from the picket as measured by a 

*1 

brass chain was found to be 68*1 feet, and of the eastern 7*3 feet. 
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Tlic angle which tlie former made with Nalapanf was found to hv 155 
15, the latt€i* bein^ ta the right The eastern was to the right of Nalapanf, 

O , 

again 56 1^* ,WiU» these data^ and the following distances we cbtaln 
the reductions, 

Ueduettons to Centre, Distance 6*1 Feet, Longitude 90*7853. 


Stations, 

* 

. ■ i ..... 

liisianee 
from centre 
of station. 

Logarithm. 

Jingle be, 
tween st<Ui- 
om if centre. 

Sines. 

Rcduct.on 

tit 

Azimulk. 

Nalapant, .. 

Feft. 

63-730 

4-7301 

0 . 

6f 12 L. 

0*9196 


Durihilf station,;. 

6S807 

*7694 

112 15 L. 

9-9064 


lihudruj Dun, .. 

68-689 

•‘7686 

•8618 

128 66 L. 

9-8900 


'Ivnli, .. 

71-096 

214 14 L 

9-7502 



82 316 

■9165 

82 47 JLc 

9-9966 

15-2- 


The reduction of the otlier Sati to the picket may he found tims: 
Log. Ar. Co. 53*720 5*2699 

Sine, 155*15 9*6219 

Log. 169. 2*2279 

5*3144 


271 7 2*4341 


19*4 sum is 4 51*7. 
at Nalapam* 


4 31*7 add reduction to other Salt', 

WliicU is Uie angle subtended by the two Saits, 


7th Station, N&ttIterH Extremity of Base, 

♦ 

Marked wiUt a large picket aR usual. R is on the edge of the Ris- 
paima Nala, about 400 yards north of the village of Dalanioala, No 
reductions. 

4 B 
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X, Station, Tmk\ 

1 

This station is about one nule or a little more S. W. of the village 6f 
that name, on a rising ground, a large picket as usual marks ^the spot. 
No reductions. 


9th or Masfrana Station. 

This station is on a peak of the range which bounds the Dun to the 
north, shutting in the Aglar, one of the feeders of the Jumna. The point 
obscn'cd was a small pyramid of trees which had been formerly erected. 
From Nalapanf, however this point was not observed, but a pillar that 
had been built on the occasion of a former visit The stand of the circle 
was placed exactly under the summit of the pyraimd. Tlie distance of 
the pillar observed at Nalapamwas 2.3 feet, and the angle which it form- 

o 

ed with Nalapanf was 159, tlie latter being to the left Tills gives with 
the distance, 41*867 feet, the reduction is = 4*1—additive in Azimuth ,; 
(Plate 3. 3). ^ 

1 . 

lOt^ Station, Surkanda. \ 

This is one of the stations of tlie great Iriangulation, and i^ was for 
the determination of the distance of Uiis and the Chandpur station, that .. 
tliis iriangulation was instituted. The point observed is the centre of a ; 
biiiall Math or Hindu temple. The place of observation is a stone pillar, j 
which is 14 feet from the centre of the building. The centre forms an I 

• • O ■ i 

angle with Nalapanf of 90, being to the left, and consequently with the 

o 

Manfrana station an angle of 130. With these and the distances, the; 



Hi^ia'laya Mountains. 




reductions to the centre are found to be 44-7, for Nahpant (in Azimuth 

If 

a^d for the Masiram station 45*9 (in Azimuth + ). (Plate 3. fig. 4). 


lUA Station, BkadraJ-Jourtpur, 

This station is on a mountain of Jounpur, situated between the Aglar 
and the Jumna, a wooden temple with conical roof on the summit was the 
point observed, but the place of observation w^as on a stone pillar 9*5 feet 
from its centre. The angles w'hich it formed with the different points 
intersected and their distances, as w^ell as the reductions are given in the 
followiiiff table. 

o » • 

Ileduclions to. Centre, Distance 9*5 Feet. 


Stations. 

Distance 
from centre 
of station. 

Logarithm. 

~Anglc be- 
tvBcen stati¬ 
ons ^ centre. 

Sines. 

liedu.,iion 

in 

Azimuth. 

Masirayia station, ... 

}ihudraj\ ... 

Jiaii dL i'urt,. 

Bairul Math .. • 

Vert. 

43-966-4 
37*2 IS 
38-946 
47-141 


** 1 

51 3U L. 
42 07 11. 
103 22 R. 
109 34 H. 


U 

3^-9 — 

35-3 + 
48(1 + 
39-2 ■+* 


\2th or Dudhilt Station. 

I'ms station is on a peak of the range to which BhadraJ, Masfrana 
and Surkanda stations belong. The point observed was a pillar which 
had been previously erected, and it w'os on Uiis that tlie circle Wits placed 
in observing. There are therefore no reductions. 

I3th Staiion, Bhadraj. 

• 

This station is on the eastern summit of a well know n peak. Tlic 
circle was placed on the pillai* w Inch w*as the point observed from tire other 
stations, consequently Uicrc are no reductions. To distinguish it from the 
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station of the great triangulation which is on the western summit^ I have 
called it the new station, and the other Uie old, their distance which will be 
useful was well detennined from Bairdtj and from Bhadraj-^oii/isar, 

I ilk Slatir.ji, Bhadrc^Jamiaar. 

Tma station is on tlic asceut to Bairdl fort from Kalsf. Tl'hc place 
of observation is a pillar built in tlic centre of a platform of loose stones. 
The points intersected from odier alalionr were the extrem corners of this 
platform. The plan ^fig. 5) of tlie station will shew how tlie reductions 
are obtained. 

The corner observed at TimUls the S, E. one; it is 9*6 feel from the 

o , 

pillar, from which place it forms an angle of 103 38. These data vvitii 

ri 

the distance 90,456, gives the reduction at Timll 21 *4 -f in Azimuth. From 
BUadraj^ two ditFerent comers were observed at different limes. Tlie first 
lime the S. E. or middle one as it thence appeared. Tlie angle whicli 

o I 

lliis forms y\rLi\i*Bhadraj was found to be 29 04, which with the distance of 
Bhadraj 38,607, and that of the comer from the pillar 9*6 feet, gives the 
reduction at Bhadraj 25*0 in Azimuth. The second time Uie extreme 

f 

corners wero observed, which gives; the place of the centre or middle point 
Now ftnm the diagram it may be seen that tins poitit as viewed 

Bhadraj, fidls to right of the pillar *6 feet, which at that ^«laace subtends 

*1 

3*1 tlic reduction, in Azimuth it is —. 

‘ 1 Hh Staldm, Bairdt Fort 

ThibIb also one of the points of tlie great triangulation. The station is 
however different in the two trian^laiions^ in the small one it is tliesouth cca> 
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ner of the outer fort, in the large one* it is a pillar wkhin the inner fort, the 
distance between these points has been determine accuraJtely,'bei^g neoes- 
sary for die solution of some of the great triangles. The hgure (^(ig, 
shew tlie relative positions, and distances of the eever^d point?. 


The point observed was a flag slaflT at the comer of the but the 

circle could not be set up exactly in tiiis point. It was placed on a pillar 

o • 

9*1 feet from it, which formed an angle of ^3 25 with Jl$hadrqf, the latter 
being to the right; with tiiese data, and the distaiices, the Allowing reduc¬ 
tions may be calculated. 

Reductions to Centre, Distance 7^6 Meet, 


Stations. 

Distance 
from centre 
of stations' 

—r-—“ 1 

4r. €o. sS 
J„og(irithm, 

Angk hc~ ■ 
tvxcn stuti- 
Otis & centre. 

■Sines. 

Hedmtion 

in 

Aausntih. 

Ukudroj-Joiinjtu ................ 

Kpet. 

38-948 

5-4038- 

O 1 

33 45 L. 

9‘7447 

33-4 — 

lihudraj Hun i^pw slaltnn,. 

38-839 

*4108 

33 35 II. 

•5993 

lG-0 + 
17-5 + 

14-0 4- 

0.5-7 — 
80*9 4- 

tiltadroi l)wi old station... 

88-380 

*4159 

?6 @6 H. 
74 30 R. 

•9835 

Thnl,\ ... 

107-576 

4-9683 

Surkanda., . 

137-455 , 

19-131 

•8946 

6-71^ 

.37 43 L. 

•6p7,5 

*9053 

*7039 


98 38-11. 
149 43 R. 

C' ktuidpar^ . 

9S-3I3 

5,0078 

0B*l 4* 


l&h Station, Bmrdl Math or Silg^r Stockade. 

The point observed was the ceiili'e of a small Math or temple about 
©nc mile from tlie fort, the following reductions arc calculated. 

Rediiclions to Centre. 


Stations. 

Didunce 
from centre 
of stations. 

Ar. Co. of 
Logaiitl ,1. 

Angle be- 
hcecn stati¬ 
ons Sf centre. 

Sines. 

Reduction 
in • 
Azimuth. 


tVc. 

47-141 

47*569 

90-111 

5-3366 

•3338 

•0453 

177 38 R. 
138 05 L. 
7 

8- 6159 

9- 8411 
9-0859 

i'-4 4- 
23-8 ~ 
03-2 — i 
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Vfth Station^ (Thandp&r Peak* 

This like Phadraj, Surkanda, Bairat, is one of the stations of the great 

triangnlaticm. It is a lofty mountain being ele^^ated above Sehdrmtpdr 

7548 feet. The otyect observed was the centre of a stone temple. The 

distance and the relative situation of tliis building, and the pillar on which 

Ihe circle was placed, are shewn in the figure. With the data tliesc con- 

tained, and the distances, the following reductions are, calculated. 

♦ 

’Reductions to ’Centre, Distance 44 Feet. 


r ——— 

Stations, 

f Jiistanco 
centre 
'q/" stations. 

Ar. Co, qf 
Ztogarithm. 

f Angle he- \ 
1 tween stafi-' 
Ions ^centre. 

Sines. \ 

Reiiuciion 

in 

Aaimntk. 


Fret. 

issois 

4-8008 1 

IbbOOh. 

9-5643 

id 8 — 


1S5-164 

•90«5 1 

159 46 K. 

-53S9 

25 7 4- 



50078 

145 17 a. 

•7.SA5 

.54-6 4- 

P iSl/OCAflfifcy 

SOIll 

•0454 ! 

137 41 R. 

•K3D0 

68-4 4- 


MSdO* 1 

4-9467 

146 45 R. 

•7390 

42 0 4- 


I \ 


From every! station but Bairdt tliis point was observed, bat from that 
place (t could not be clearly seen, being in a great measure hid by another 
buildhig^ which is shewn in the plan, (fig. 7). The distance between their 
centre measured -^n a perpendicular to the direction of the Bairdt station 
is 5*3 feet. Tliis subtends at the distance of 98,212 feet an angle l6*8, and 
this is the value of die reduction in Azimuth. It is + tlie true centre 
being to the right of die other as seen from Bairdt* 















































































TIima'lvya Mountains^ 
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In thi* triangle there are two rides given* instead of correaing.the angles for the difference of the sum from ISO. It i* resolved as in the case of the Wth 

resaltt are ubuined as fallows, Urior the angle. J5 107,563-5 

8 575-3 
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■'Hie third angle in tW* triangle was not ohserred, hat the diitaaee concladed it checked By another triai^e in the Urge series. 



The taniteat of! 
Its L Codne is 9 999 998 
Subtracted from L. Side, 17 x liia,954»’» & 09S 144 

= 17 » 198.9.SI 0 5 099 1.92 
End of the small triangnlation, 
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Ktdar KantttyhWek E. ... 3 03 0 24 34 13 52 03 8 829 96 125,240 5 097 74 3 927 70 8,466 . 20,895 
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The preceding dctermiiiatioHs may be so arranged as to draw from 
them a very satisfactory mean valiie for the height of any one of tlie moim- 
tain stations (the Ck&f) above that in the plains, Belville: tliose that are 
nearest to each otlier, being supposed most correct as free from tlie uncer¬ 
tainty of refraction, and having larger angles of devaliou, and depression, 
answering to equal differences of level. 


Thus, Bairdl is above Bhadrajy .. 8Sf 

Chamlpur a)>ove Diko, ... 10o*3 

i — »i 

» 

DUto above Bairdt ,. .... 973 

By direct calculation^.... 

■ / ' — 
“ ; 7" Mean, 963 


Again, SurJeamia is above Bkadnt/,. .. \^7% 

Bairdt above ditto,... 89 

I 

Surkanda above Bairdti 1,683 
By direct ealculation,.... 1,671 


Mean, 1,677 


. Chandpur above Bair at j ■. 


963 


Surkanda above Chandpur .. 

By direct calculation,..'»»^ 


MeaBf 


714 (2 Results). 
\^1 (1 Result). 

710 ' ' 













HmX'LAYA Mountains. 


315 


Chur above Bairiit. 


Chiir' above Qmndjniry .. i.... 

3,12S 


Clmndjmr above Bairdt^: . 

96.3 

4,091 

Chur above Jytek, . 

6,833^ 


Jytek below BhadrdjY . 

2,858 


Wiadrdj below Bairatj . 

00 


. . 

9 

4,086 

By direct calculation, 

4,092 


]\jK‘an, 

• • 

4,090 


• 

Chit' aifaove BtluUU. 

Clmnd'pur above BclviUCi . ..« 

7,550 


Chur above ClLandpur, .... 

3,128 




10,678 

Bairdt above Belvilley ....... 

6,549 


CJiur' above Bairdt, . 

4,090 

10,639 • 

BhadrdJ above Belville, .... 

6,419' 


Ghut^ above Bairdt, . 

4,090 


Bairdt above Bhadrnj, .. 

89* 

10,589 

Surkanda above BSvide, ... t 

8,326 


Ditto above C/iandpur, .. 

710 


Chur above Ditto, .«... 

3,128 

10,r44 

By direct calculation. 

10,731 

Mean of 5 values. 

10,676 


4 h 


^YOL. XIV. 
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This then may be taken as tfie probable height of the Chur station 
above BelviUe, To which adding* 1013 feet for tlie height of the latter, 
above the sea as determined from .barometrical calculation, we gel finally 
for the height of the .Chur station above tlie sea 11,689 feel. From this 
the following mean values may be fixed by applying Uie several mean dif¬ 
ferences of level before found. 


Chvr stalitrti above the sea,.. , 


Pert 

. 11,689 

\ 

Bairaiy .... 

f 


. r,599 

BhadraJ, . j. . 

IfOO.t 

. 7,M0 

SurJeanda,. , . i . .. . 


. 9,271 

^edar KdrUa, . 

• •••OOAOl 

. 12,689 

XJchaldru, .... . 


. 11,302 

Jyteky, . y . 


. 4,854 

Chandjmr, . 


. 8,561 


The refractions it ajijieam arc greater where one of the stations is in 
the plains. ' 

Tims, Bch'iUe-Ckuf give,_L 

10.44 

BairaU . -i_ 

Surkatida, .. JL 

10.99 ’V, 

Bhadrajj . 

Chamhmr ._ 

Mean, -i.. 

’ 11.19 


* Till', first calculations gave but 853 feet for this height, but the observations W 4 M‘e much less 
roiTipU'le than those subsequently mstie ns desr ibed below. It has therefore been necessary to 
cancel the first list of results, and to substitute a new one in wfaii^ the difiereiice of J60 feet has 
been added to the elevatiens formerly inserted, and a. number of additional oJiserTations luve been 
appendod. ' 
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While for height varying from 7,000 lo 14,000 we have, 
Burlcanda-Bhadrak .. 

15 41 

Bairdt, . * - 

Chandjmr ,........ 

UcJiafdrUf ._i_ 

J6.84 

Chandra Badanf,., 

ir-60 

Chdr-Bairdt. . _JL. 

21.16# 

Ckandpur .y 

Whartu fort,.... \. -1- 

l 18.74 

• * 

Bairul-Chcrndpur, ..* 

. ^ 

Kedar Kdnta..,,, _i_ 

15JJ4 

Uchaldru,, ... * - 

1I.5S 

Chmidpur-Bhadrujf.,^ .-J.- 

Mean, —L- 

16.81 • 


Now although from the elevations of tiiie snowy peaks being far beyond 
] 4,<?00 feet, we might safely laike & much smaller ratio than yet lo be 

X 

within the mark, we ^vill content ourselves with tlial quantity. The ex- ^ 
treme difference in the coefficeiit, is to — that is nearly as 3 to 1. Suppos¬ 
ing an arc of 60, this will be either 6 or 3, leaving a doubt of 3, and this 
generally on angles of 3 or ^ of tl^ height, that is of 10,000 feel =170 feet. 
And it must be recollected that this is taking not a fair view" of the question, 
but an exceedingly unfavorable one, for it might be safely asserted that in 
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na case is the refraction in viewing a snowy peak from an (^Kwalion of 
7,000 feet, so great as of the arc, while the distance also Is lu’ver 60'. 

t 

The following table, contains a.11 the elements of the calculation of ^he 
elevations of the snowy peaks. Tlie formula is /f = D tang. (K + S — 
1 j)where //, means the height, D the distance in feet, 5 the angle subten¬ 
ded between the vertic^ils of the two places, and E flie observed altitude. 
In finding 5 allowance has be^n always- made Ibr the figure of llic earth by 
using table 3 of the appendi^i 

Accompanying there is given a catalogue of latitudes and longitudes of 
all tile positions that are trigonometrically determined, with the elevations 
of as many as have yet been fixed- The formula used is sufficiently ex¬ 
plained in the appendix. It only remains to say, that lha latitude of Bel- 
■vUle has been assumed as that likely to be nearest the truth, being deter¬ 
mined from a greater number of observations, and under more favorable 
circumstances.- 

The Azimuth of tliC C?fcMr station from. Belmlle^ w’as determined, by a 
number of double elongations of the pole star, made by both observers, with 

I M 

the circle, to bo 3 25 05 W. of N., Azimuths were also observed from 
the Chur, from Surkanda, Bair at, Uchaldru md KMar-Kdnta* The 
several differences, of AsiVuMt/i being calculated by the formula, and tables 
given in the appendix, and applied to these, the differences are in no case 
found to exceed what may be fairly attributable to observation, that is to 

I 

say, diey never exceed But as all, except tlic Azimuth from Bairdt, were 
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«l)f.(Tvcd vvilii llic llieodolilo iiiid deduced fix>m comparisons with the sun. 


(a method not capable of the same precision as lliat of elongations, il 
wiis thought more correct to coniine ourselves to the original Azimuth from 
licloille, clelermined in so much more satishictory a manner. The others 
indeed were principally observed iis checks, and to be an assurance against 
the intrusion of any errors, not properly belonging to tlie subject. 


y 


Barometrical Ohsermlions to determine tk^IIeiglit of the Station near 

Saharanpur, above the level »f the Sea, 


Tnis important point it is hoped is satisfactorily settled from the eigh¬ 
teen con‘os])onding baronvitrical observations made at Stthdranpur and 
Calcutta, for that express purpose, with correct mountain barometers, in 
whifth the level of tlic mercury in tlie cistern can always be adjusted. As 
for want of the vcriiicalioii of the zero of Ihcii scales, the observations 
usually made in Calcutta lor meteorological purposes, ar6 not sufficienlly 
I'orrecl, to iwe as correspondents where differences of height arc desired r 
wc rather chose, to detemiine the diflerenecs of lieighl of SaJiAranpur, and 
the sea, from the assumed mean height at which the mercury is sujiposcd 
by philosophers to stand at the sea level, on an average of the whole 
year, b\il to render that mode of comparison, perfectly correct, il would 
be necessary, to have the obsei*valions, taken during twelve months at 
Sahdraupur; therefore, on the arrival of a perfect mountain barometer 
in Calcutta, an actual cotempdraneous comparison was iininedlalcly inslb 
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aoQ 


tu^cd, 'vvitli a similar instrument at Saharampur as noted below. The 
result, (all corrections made) is that 101.3 feet, is the height of Saharan] Hr 
above the sea. Thus a more correct determination having been oblain- 
etl, since this part of the jsaper, went to the press, it is substituted for 
the former tmnumed difference of level, and the present list is more accu¬ 


rate, and also contains more places, than the former, which will account 

# 

for the circumstance, of several of the pages bearing the same number. 



Sdhdraripur Cantonment^ 

August 1821. 

1 

Q 

• 

Hour. 

c 

s 

o 

w 

a 

CQ 

Attached 

Thermometer. 

w 

■a 

1 1 
••ni 7 .' 

^ « 1 

gj 

1 

Remarks, 

- ■.,.—— -. i 

7th 

4 P. M. 

Incheti. 1 

28-664 

O 

87- 

o 

88-5 

> 

‘Fair. 

8th 

8 A.M. 

•732 

83-7 

85-6 

Ditto, 

\oi 

•730 

85*7 

90-3 

Ditto. 


4 P. M. 

•610 

84-9 

85 0 

Cloudy. 

9th 

8 A.M. 

•713 

80-7 

78-1 

A little rain. 

to 

•739 

81-6 

79-0 

Cloudy and threatening. 


12 

•709 

83 7 

85-9 

Fair, £. breeze. 


4 P. M . 

•620 

831 

86-6 

Ditto. 

]0th 

10 A.M. 

•780 

79-2 

78-0 

Cloudy,thunder. 


12 

•775 

79^4 

76-6 

Raining. 


4 P. M. 

•680 

81-8 

85-6 

Fair. 

11th 

10 A. M. 

•719 

83-1 

85-3 

Raining heaYiiy. 

12th 

1 P. M. 

♦723 

84-5 

84-6 

Cloudy. 


4 

■681 

84- 

84- 

Ditto. 

13th 

12 

•668 

80-8 

79-7 

Ditto. 

1 

4 P. M. 

' -639 

79-4 

78-1 

Violent wind. 

14th 

8 A. M 

! *700 

78-9 

77-2 

Light drizzle. 


lOi 

•810 

80-0 

79-2 

High wind, ditto. 


Mean, 

-28-705 

82-5 

82-6 



Surveyor GcncrtJ's House at Chozo- 
Calcutta^ August 
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•Vm 

cq 1 

^ ^ ‘ 
^ Si 
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(u 

11 
u o 

53 = 

^ - 

=‘g 

Remarks. 

Ilirlif.. 


O 


29.652 

87 

85 

Cloudy. 

•712 

83 

83 

Clear. 

•720 

85 

}'l 

Ditto. 

•700 

85 

81 

High wind. 

•64.5 

82 

82 

Stormy. 

•6.57 

83 

82 

Ditto. 

•673 

85 

84 

I'resti breeze. 

•375 

85 

84 

Ditto, with rain. 

•760 

84 

83 

Cloudy, showers. 

•68.5 

84 

83 

R'jiniiig. 

•628 

84 

83 

Fair. 

•816 

84 

83 

Cloudy and close. 

•800 

84 

83 

Ditto. 

•700 

84 

83 


•800 

84 

83 

Rain, close. 

•700 

84 

83 

Ditto. 

•713 

82 

81 

Fresh breeze. 

•72J 

82 

81 

Ditto. 

29-705 

84 

83 
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V and most accurate, calculation.* If tfien we can resort to a method of 
calculation, so true as to have regard to the deviation of the figure of the 
earth from the sphere, yet equally convenient and expeditious as though 
we had considered it to be a plane, we shall I conceive be justified in 
adopting it even though it may seem like affecting a degree of accuracy, of 
which the operations of such a survey are not susceptible. When Uiere 
are two methods equally intelligible and equally Short, one of which is 
but an approximation^ and the other stxic'j|y accurate, there can he hut 
one opinhm as to whicli should be chosen. In tlie one we cut off every 
source of error hut that of observation, and if we can do this without a 
greater expence of time, it would seem like courting error to choose the other. 
But tliose who have attempted these opearations know how much will al¬ 
ways attaefr itself to the work in the field, and how unnecessary it is to 
increase it by addiUotis from other sourc^. The calculations of this sur¬ 
vey have therefore all been made on the supposition of the earth’s being 
an ellipsoid, and it is to be explained here what Uie naturethe for¬ 
mulae on which they have been conducted* 

^ X 

3. The first step is to determine the dimensions of the earth and the 
degree of ellipticity, and this has been done by means of Colonel 
ton’s formulaB, given in the 12lh Volume of the Asiatic Researches, Tne 
Data which have been adopted are those generally allowed to be the most 
nnexceptionaWe, as they are the latrat measurements, viz., the French 


* ** Oh VKVt toniottrs eoncdfoir an ellipioide, tangent • chaqoe point dele sarface terrestM 
** end anr leqnel lea nipanrea Geodeaiqnea, lea longitndea et ies latitndea, a partir dapoint de eonti«> 
genee dena ani^tite etendite lerideAt lea niimea qd’n eetu anrface.’* La PitAOi. Mm. CBt.«aT>. 

4 N 
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degree,* as determined by Dfi Lambue and MuhHiin. Tht English by 
Colonel Mudge. The Swedish by Swanberg and Opberboom, and the 
Indian by Colonel La^iston. These we arrwa^ed to fwjn Unee reswlta 
as follows; > 

Tpansvpi^e Axis, Ellipticitit, 

Indian degree compared with Swedish gives, 1*003370 

degree compaAid with Sii?ed?Vi and Indian, ^003311 

French degree compared witl^/ Ditto Dittos »003318 ~i- 

f . 

, ' 
r 

Mean result, 1*0033663 —L~ 

' SOfiMST 


With tide elliplicaty and by Colonel Lambton's foi'mulm, the equatorial 
degree was calculated, subslitullng each of these 4 degrees in. the equation, 


This fui’nished four results as follows; 

, ^ Putlionw, 

_ By the £ng/is/idegree,!.... 60451*8 

e FiTwcft,.,,.....,,,..,,,.,. 74*6 

Indian,56*5 

Swedish.... ... 57*9 

I I I . I » 


Mean, 60460 

aaxtsstsassssasesassBBSssss a, ti, r i ft^e aasacsgaaaaaaaaa: m i . r .i.<. v . r ..;. a: ,.j,.i. -\;' aai;Baasya:a5aasa^ 

* Thk arc from which tbit degree is deduced ha« been since extended by Messrs. Biot and 
Arbaoo to 12 , haring it*s middle point little differing from the mean degree 4 ^. As bowerer Cap- 
iiln Hodgson fixhd on the eiHptlcity, which we were to nse preoione to eeeiag eoy aecoant of this 
meesureiBoiiit, and as the, difference which would arise frotui admitting it iuto.the calpujiatiQQ would 
bare been rery trifling, it was not thought neceisajrjr to loose' so misob time iS a i!«ri;(iqn of; ail opr 
work would bare rs^utred, espociaiJy co.usiderjipg tj^e <^ect a iqiaiii'clmnga <n>ptic|iy 
would produce in the results. 
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^ Witii Uiis mean equatorial degree of 604G0 fathoms, and the mean 
elUpticity of the degrees of latitude, and of die perpendicular to 
the meridian, were calculated by means of Colonel Lambton’s formula 3 , 

o o o 

for latitudes 50, 31 and 32, being* die limits of Uie survey. The results 
are given in tables 1 , 2 . T^le 3, gives die diiference of the degrees of 
latitude, and oblique degrees calculated from the same Data by means of 
Mr. Dai.by’s formul® given in the 2d Volume, tnigonomctrical -.survey of 
England and Wales.* Tiiese tables will foe often referred to. 

• • 

4. When from given distances and ApinMis \ve are to calculate differ¬ 
ences of longitude and latitude^ an attention to the real figure of the earth 
is required to avoid considerable enroi's, as is evident from the manner in 
whidi longitudes and latitudes are reckoned; when however we are to cal¬ 
culate the sides and angles of triangles of comparatively small extent, U 
is certain that a disregard of the deviation of Uie figure from a sphere can¬ 
not occasion any error.‘f* Distances therefore on the ellipsdid if'they be 
not loo great., -may be determined by supposing them refeji^i^d to a sphere. 
This is an iinportaiil distinction and not to be forgotten. The resolation 
of small spherical triangles lias been made ecpially simple, as those on ^. 
plane, by the heautifui theorem of Legendre, in wliich he provi^ that by ' 

I ^ O 

^tcduciing 5 of the oxocss of the tliree spherical angles above 180, frpm 


* TutBt BTA iborter tad mor« fonvenient formula! (approximate however^ Which were not go 
familiar at the time as those used which are strictly coiYect. 

f It has been demonhrated by Id. Leoindri, that the diflference between the spherical and 
^^rc^ecal ap^es in tji^lf^rgOBt tr^pj^og j^at occpri^od in the tycnab anrlrpy', does not amount to 
of a second. • 





m 


Aw A<K^OVNT OF TH« 


of them we obtaui three angles, which are those of a plane triangle,' 
hating it’s ades respectively equal to those of the original spherical trian^ 
glei The application of this rule is so simple as U) require no explaiia«* 
tionj all that is necessary beiog a table of the spherical excess as it is 
called, which being very small in most oases, and proportional to the area 
of tettiaijgle, may be determined suiffidently noar a priori. This is giv^ 
In table 4. ' . , 

I 

/ 

5. Although this theorem be a very convenient one, yet it is not by 
muy means indispensible. K is easy to Apply the conunon spherical ana¬ 
logies small triangles, and this withmit any extenrion of the tables; by 
consideiing tihe sines and tang^ts as 'referred to a radius whose length is 
equal to tliat of the sjdiere, and expressed in the ^me measure as the sides of 
the triai^le. The sines and tangents of small arcs, difier so little from tlie 
arcs themselves, that it appears to be the most direct as well as the easiest 
way to find^them by means of those differences. Thus the logarithmic 
sine,(BoNNYCiL;7LE’sTr%onometry)s=Log.arc— i Ql r' -h ~5 r* &c.) 
and 'Log. tang. - « Jj)g. arc + ^ Ql + &c.) The first 

terms of these series are sulSicient for our purpose, and taking these 
it is evident that the difference of the tangent from the arc is double 
the difference of the sine; that in the former case it is additive, in 
the latter subtractive. .All that is necessary then, is to calculate „ 

r* SM'r^ 

bdng the radius of (be «arth, w>d jL being the reciprocal of the Jogarith- 
mic modulus = 3-303581. Table 5, gives this correction for the proba¬ 
ble ^stances of ttie survey. For sines, half ilistobesabtractediiom 
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il\e logarithm of llio distance in feel, and for tangents it is to be added. By 
. means tti thisH.4ablc, the calculation of small spherical triangles become 
as easy as plane ones, and Uiis without any reference to the spcrical excess, 
which is sometimes troublesome. 


(>. It is now to be considered what effect the figure of the carhi will 
have on the determination of differences of latitude, longitude aiid AJ- 
mulh. Tn the first place it is very evident that the distance of any poinl, 
from the meridian and jici’pendicular of another, may he found witiiout 
seaBiblc error by considering the earth as it sphere (^iVrt. i ). TJum then 
gives Uic latitude of one end of the pcrpcndicuLur to the meridian; lo 
find dial of the other witli the difference of longitude, and Azimiilh is 
Uie second step. 


Let PCM represent pari of the elliplior 
meridian, P being the jiolc and C the centre 
of the earth, l^et A B he the given distance 
from the meridian being at rigIit-aHgl?»*‘^(C P 
B. It is raiuired from tlid Ip^I'fludc 'of the 
point C, and the distance A B to cleten^iine 
the latitude of secondly, the difference of longitude or angle at iV, 
and thirdly, the Azimuth of B from A, 



AlT the poinl B draw the radius of curvature B EA intersecting tlur" 


* If we suppose the earth to be cut at any point by a p^ane perpendicular to the meridian, fn 
that point flic centre of curvature of this section, at the fioint where it cuts the meridian, is the 
point in v/hich the direction of gravity or of the plumb line intersects the axis of the earth. 
PjcaYVAiR's Outlines of Natural Phii. p. 5b. ^ 63. Tol. 3d. 

4 O 


VOL. XIV. 



328 


An account op the 


axis ill E. Join J E, also J B. With the radius B E find the value of the 
anMe J E B. There are then given in the solid angle P 11,4^16 two 
plmie angles J E B, B E P CCo-lal. BJ), and the inclination of tlieir 
planes — 90 to find the third angle P E B, and the inclination of its 
plane with each of the others. But this is evidently that case of right 
angled triangles, in which the base and perpendicular are given to find the 
hypothenuse and the angles. 

7. It is however to be remarked that though the inclination of the 
pianos P J E, P B E be really the difference of longitude of A B, yet 
the other results of tlic spherical analogs; do not equally answer for the 
spheroid. For the angle PEA which is that found by spherical compu¬ 
tation, is not stri(;lly speaking the Co-latitude of A. The true Codalitudc 
of this point is the angle formed by the vertical A D with the polar axis, 
that is the angle P D A, The difterence of the two angles is D A E, and 
lliis is the correction to be applied in order to Iiave the true Co-latitude 
ill thc'sphcTTyid.* Likewise is it evident that Uie inclination of the planes 
PE Ay A E not the real Azimuth of tlic j>oint B from J, this being 
detciinincd by the angle which the vertical plane passing tlirough Ay forms 
with the meridian that is to say by the inclination of the planes A D B, 
^ PDA, ‘It is tnic, that each of these results may for all practical purposes 
be supposed the measure of the Cj-latilndc and Azimuth, but it was thought 
necessary to make this remark and to give an expression for the two cor- 


* It is not to be snpposed that this is the only effect which the spheroidal figure has on the 
differeiice of latitude. It has much more; the value of the angle A E B, depending altogether 
on the degree of ellipticitjr. 
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^r^ions, in order to shew that the error is really too small to be worUi 

8. This then i» the principle, on which the determination of tlic differ¬ 
ences of latitude, longitude and Admuthy of the two ends of an arc of 
distance, on the spheroid, is foundjd. The whole is reduced by consider¬ 
ing the matter in this way, to the resolution of a riglit angled spiierical 

triangle. All that is recpiired, being the Radii of curvature of the per- 

* 

pcndicular to the meridian, for the points A and B, and llie distance of 

« 

their points of inlerscclion in the polar axis D E. The former are con¬ 
tained in Table 2, and the latter in Table 6,•calculated from the formula 
2 c (sine — sine where 2 c means the difti’rcncc of the axes and x, 
the laliUidcs of the points B A, It may be more conveniently expressed 
as follovrs: ^ — 

DE^2cdLy sine I'Cos (x + ^ d L)’ 


9. Thk problem being thus simplified and reduced to the JSSpluJiCfi^k 
of a common spherical analogy, wc may next inquire whether.life received 
formula may not in the cases under consideration, be reiid^jred someiipng 
more convenient in calculation, by employing tlie subsUtulioiis and de> e-. 
lopments, which the aiitlnnctic of sines offers. 

10 . In the sjdierical triangle BAB right angled at B, we have the. 
sides B B, (Co-latitude B). . A B (distance from the me¬ 
ridian reduced to ® ' and “) to find the third side P A 
(Co-latitude of A')y and the angles P (diff. long.) PAD 

^ Azimuth of B from A, 
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Put JL = t!ie latitude of B; and L that of J, L bein^ = L -f d JU^ 
Let iJ>. be the distance from, the meridian in feel, and J ttre«^v4i]iui<4>f it in , 

tT 

digrcc/^j and ^ A B P the difference of longitude, and P A B = 90 
— (Iz. We have, (^Bonnycastle’s Trigonometry, p. 407). 

Tl’aiig. ^ d L — tarjg. % tang. ^ (L + L). (1) 


But the arc of 1 is the same as llie tangent to 8 places of figures, and 
d L can never exccctj 1, we may therefore for langciil ^ d L substitute 

1 ** M 

its equivalent miiltil>lyingtby 2 It we get, 

<11 = 2 /{“tang, n i, tang. HL + t}. (2) 

« * 


Now tang. .] (L + i) — tang. L + ^ d L, and tang. L + d L = 
(^Bonnycastle’s Trigonometry, p. 409). tang JL + c^r Tr^ '7/7 
account of the feivb’cmc smallness of value of the second njember, it is cqnl.. 
valent to 

‘The expression 2 becomes then, 

=^2 U ', tang. ^1- X, tang. L + 

' \ • ' o » » O iiooiJb. 




^ .fuiiiSTiTUTJNQ for sine ^ d L it’s approximate value, 
Tang.. S, tang. L it becomes 

d L 2 B, tang, 5, tang. .L 4- 

^ ^ Cod • jU% 


O'?) 


CO 


This second member is evidently equal to Oie 1st muUqdicaticn by 
'hsl±l. The formula may therefore be written, putting 

t.os J > 


/j i= first term? dL^ 2 ll\ tang. ^^5,tang. L + ii 
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■ tang. X 5 7 ^,/* (when/means the factor, the loga¬ 

rithm of which is to be found in Table 5), and substituting tliis value in 
tlie preceding, we shall have, 

^ 77 ’ /’> ^ 

f' being reject^l froin tlie second member as too small to affect it’-? 
value, 

£1'? Cos*X. . 

Now was originally put equal to j;, p being die number of feet in one 
second of liic pcrpeiidicular. • • 

Re«loring this value we have 

(l Li = J i Lv‘ v-OS Lit 

T[ie corrcclion indicated in article 7, may be easily iound\ubilw^ 
il is evident (fig. 1 ), that A D ♦ sine D E A t D E * sine correclion. 
15;iL yi D is the radius of curvature a.t A (/>). D E A is the Co-laiitmJc^ 
fnind by the above formula, and D E has been shewn, (Art. 8 ) to be 

II * 

equal to 2 c d L, sine 1 Cos (^ + L), on account of* the smallness of 

i i'' ' 

the corrcclion we are seeking, this is equivalent to 2 c -77 Cos L putting 

• . .t'* 

then X s— correction sought, and recollecting that sine x" = 7 - u c shall 
hav? 

.’it'os L:: 


or X 


9t tIL, Co* 9 L. 


Tuts correclion may lie taken at once in*, of Table 7, il is additive as 
noticed, (Art. 7) to the Co-latitude foni^by the above, that is subtractive 


* The talue of/, tanes «f course with thut of J. 
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to the latitude^ or it ia.acUltive Vo d Z* the di^rence of 

♦ 

putting a = Uie factor found in Table 8^ and i « the factor 
^ found in Table 9 , and x" — the last correction*^ ? , 

d"L=(^^f ' u-¥ Ab + x\ . 
d*L is evidently to be subtracted from the given latitude 


' EXAMPLE. 

The distance of a snowy peeftt from the meridian of Bcloille is 762,810 
feet. The latitude of the intersection of the perpendicular with Uic 
meridian is SO 2S 39*5. Required the l-ilitude of the peak ? 

Here = 762,810, and L = 30 23 39*5. ' 

\ ‘x 

^Log. of7'62,810 = 5-882,421 
Log. factor lor tang* — 0000,191 


5*882,612 

' Squared, 1*765,224 

A (table number), 0*139,81 


80*358 = 1*905,03 
2d term. Log. of A == 1*905 
b. (table 6*651 


•036) 13-556 
•390. 


CJorrection x 
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.TOus we have dh ssa 80*358 

•i'. ' *036 
+ *390 


i 20*8 = 80 *r 8 l 

50 i^3 39*5 


30 22 18*7 laliVide of tlie peak. 


The 2d term not amounting in this cxlrem^ casef, to *1 of a second, may 
be always neglected, and consequently the calculation reduces itself to the 
addition of 3 logaritiims. 

For the longitude wc have* 

Tangent P 


But tangent P s= j. f — H being the number of^ccoKcfi in 

' Ji 3 

tlic arc = to radius. 

Therefore ^_1 fJ! 

jt'' /i'j 

Multiplying by U; P = It I — !: V. 1 

L Jt" ► 

Again in like manner tangent 5 i. being the factor given by 
Table 5, or that by whieli the arc bci/g multiplied the product is tjie 
lan'»'cut. Also ^ w being the nuinbewof feet in I of the perpendicular, 
substituting tlicse values the above equ^un becomes, 

p ==: jaJL- JL. I 

Jf Cos Z '* ii"* 
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ft 


As Uic second number is so smfdK wiS may for -PI substilujs^’s ap- 
pi-oximate value ^4^ wiftgivc, . 

f ^ __ tllL. 

pC{»,Ij 3Uf'* ^ > Co»4X,. 

• t 

.• m 9/ . 

It is evident that the second member is merely the cube of the first 

tl 

divided by 3 K *: although this mak^ th^calculation sufficiently simple, 
yet I have giv^ a table, (^Table 11), from wjiich it may be taken by 
inspection, the argument being the approximate value of P, or that found 
by Uie first part, p Cos Jb is gtv^n jij 10» 

1 

To shew tlic use of Ihe formula lake Ihe last cample, 

^ lAt 5*882,421 

Log. /, O-OOO.lpl Table 5. 

Cos L, Ar. Co. 8 057,697 Table 10. 

* ' . * 

8715*8 5*940,309 

Correclicn to 8716, 5^2, '■ Table II, 


I^)n^d/B7l0’6 = “2 25 1(5*6 Irae to 2, 


‘ 1 “ 

Tiituie now remains only tii 2 Aumuth, and to determine this we liavc. 
I Tang. PB:R :: sine A B C^t P A or employing the proper notation. 


Col. hiR :i sine ® 


•.CM. (oa 


dz.) s= tang. dz. 


1. 

T5ng. dz. = as = tangent L this is equivalent to sine 

Uangeiil L, 
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.as in the last eqaa^timi J <w&iime. 


Tang. dz. 


tc ^rtngi^i j 




Also tangent dz. a= • putting for. last it’s approximate 

value, . . . . ' 

* « » 

«»ultip!)dng by H" and redwing, ^finally, 

dz*.8a; “T*! ! £ i: being the first ter^j; .2225;^: is found 

f SR 8 , ‘ J» 

in Table 19/and the term jdl may be taken at siglit)fiK>i|t^ Table. .11, tiie 
argument being the approximate value of dz?. , 


Fon an illuslratioii of the formula take the same example, 

#*=== 5 * 882,421 

liOg. f 9*999,904 Table 5. • 
TinsdE 7*761,804 Table 12. 

■ ■ ' p 


Jst term, 4406*8 


3*644,129 


2d ditto, — 0*7 


4406. 


O I a 

1 13 26 


Table 11. 


( 


)\ , 

As to the reduction of this result to that jfiTtlic spherical it must be 
below ^ second. For as the angles AD M, A EB, are the same, and 
the angles PD A, PE A, differ in this eJtreme case only ~ of a secwW; 
it is evident that the inclination of the phmes P D A, A D B and A js B, 
must also be tlic*same very nearly, or at least within the same liimts: and 
VOL, XIV. 4 Q 
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SIS Aslmu^ are far from the predsiqn of i or 4 it wouldj ^. slJ ^ . oT 
time attending to this correction, r a ^ 

' X •' 

It is thus then that the differences of latitude, longitude and Azimuth 
are found'i the calculationsr are short and symmetrical, and the employment 
of the several tables are a good assurance against errors accumulating loo 
much, ^^hle of tfik edrth is fully attended to, and yet the whole 
deration k^ditortor, sitiiqfder ahd less liable to oversight; tlian even the very 
^rioueoui^ thoiigbutcommon m^iod called MERCAToa’s, Having shewn 
tliih^ principles, on which, Uie ^llowing results have been obtained, we may 
jiow proceed to the details of Uie calculation. 


1 '; i ■ 


The latitjyde of the BelmUe and Chui' stations have been stated at 
and 36 50 18, the differ ence being ^ 8, The Azirrmth was 
I' found to be 3 2o 05 N. W. It is jiroposad to determine tlieir distance, 
're^i^d had to the figure of the ciirtli. 

* i ' .' 

It; 

IjBT Cbc the place orthe Chur station, and B that of 
BehyiUe, £1 C being the difference of lalitudo, and C B 
the dibianp". ,;Dfaw the perjieiidicular to die meridian pp B. 

jQ 

Put ^ == \ p B =^C p, and p It ^ Xf Z. C B X»== 

Azimuth = i;,T _ 

B)'spherl. Trig. 1. Tmigy ^ Co^Z =tang, ** or Cos. d X -1^ vf, 

Div.k by Cos. Z.'3Jf= 

Article 9. 3, But a;* = 

■ ■ T 



* /, is aeglecied here «» too «meU to aA'ect the raloe of «. 
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4. And sine »■ sine ^ sine 2^ or sine Z* 

Therefore 5A f = ££Z+ 
r being the radius of the spheroid. 

Thus we have d JL» = 53 08 a*? 3188 Log. 3*503,518 

: : /, *000,344 

feet in 1 of lat-—30 23^ Log,. jOf (Table 1), 2^004,401 

Cos. Z 3 25 05 Ar. Co. 0*0QP,rr3 

Approximate value ^ 322,620 • 5*509,036 


f Ar. Co. 

•999,656 


1*018 

Sine ®Z, 

7*550 

Tang. L, 

9*775 

• 

2 r Ar. Co. 

2*679 " 

m 

4 - 10 = 

1*024 

322,630 feel. 




Having thus determined the distance, tlie next point is to settle the ^lue 
of the angles. But before entering on this subject, it is necessary tf> give 
some short account of thf; stations, and the sevci4^ ’^lafclions made in tlie 
observed angles, to what is termed the centre of t^\!|tation. 1. Tlie C'Mr 
is a mountain which divides tile province of Sfmnor from Jtibalt elevate*^- 
nearly 12000 feet above the sea, and covere/ for a considerable period of 
the year with snow. It is the highest parlfoi a great ridge or chain'Jf 
mountains, running for a considerable glance, and easy to be IracaEO. 
The signal, which^was a pyramid 40 feet in height, built of the trunlis of 
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trees, was'erecte^oirtlie crest or edge of the long back that <S g^ngtjg lfathe<... 
high part of this ridge, and which k properly calied the Ch&r.* On account 
of the exposed nature of this site, and the tremendous winds that reign on 
such elevated peaks, it was foimd.that nothing could be satisfactorily execu¬ 
ted on such a spot,' and therefote most of the observations were made at a 
place a little beloW tliis, Hvliifere ilie sudden skiking of the long back, I have 
described, leaves a hollew tolerably shell^t^ as well by its situation, as by 
the forest which h^.here its limit. It was this place that the while 
lights, which it W£^ necessary to uge .jU. Belvilte, were obsei-vcd, and iinleed 
m&st of tlie observationf'inadrf with the theodolite. Tills being the case, it 
was thought necessary ,to have the distance of this point from the pyramid, 
accurately determined, and this was done by means of a small triangulation, 
proqgj^ipigTro^ a bsii^ of 42 feet carefully measured. The distance was 
found by two sets of triangles, in all of which the three angles were ob- 
slji^cd, and the difference of tlie results is only a few feet: 447 feet may 
I cohctjivHbe taken as tlie true distance of the station of observation from 
the pyramid, and with this distance the reductions of the observed angles 
arc calculated. 


2. Belmlle (the r®Vnce of the Judge and Ma^strate), is, as already 
np^ticed, the station mlkeMran'pur. The place where the observations 
^ ^Ve been made is a pillar of^masonry, near a comer of the house, which 
Ihjtter being entirely white, andpufficiently large, forms a very good signal, 
dii^^ is visible at great distances ik tlie mountains. Fig. 1, (Plate IV.) shews 


* Fro« ^ ChMa (Sm$crH)^ a crait. H. H. W*. 
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'• the position of the pHlar, wkh respect to the hotise^ with the dimensions of ihe 
latter, and the directions of the principal stations from it. The rcdactioixs 
are made by measuring the distance of tlie point to be reduced on a per¬ 
pendicular, to the directfon of the station which has been observed, or from 
wiiich the observation has been wade, and turning the value of this normal 
into seconds by Table 13. 


3. Bairdt a fort in Jamtear, on the summit of a peak, eWated nearly 
7000 feet above the sea, is the thhd station. It k a quadrangle of loose 
stones with some slated huts iuside. TIic place of oliservation is a pillar 
"built by* Captain Hodgson -within tlie fort, the position of vrhich is shewn 
as well as the dimensions of the fort, in fig. 2, (Plate IV). There is an 
«>uter wall,, one corner of which is sufiiciently high to be well dcliiied: il 
has been somp^ipies observed, a dag steif being erected to mark llic spot. 
This is also indicated in Uic figure. 


&erhwalf 


4. SurJeanda is a high meuntotn cm. the border of ^crhwal, and the 
T)m«. The pyramid which forms the signal is similar to that al the Chur, 
and is erected over the centre of a small temple willi a tminlcd roof, which 
had beeii the point Mways observed previous to the erection of the signal. 
The place of observation is a stone pillar built clo.se to a corner of this tem¬ 
ple: the direction and dimensions of the latter being ail marked in fig. 3, 
(Plate IV). 


FaoMt die dmrm already noticed thcisiialion bfBelvilU is nhX ^vislb^ 
and we were therefore compelled to use white lights. 

4 11 
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In October 1817, I made the fulloMring observations with the theQdQ's 
lite, well levelled on a stone pillar. 

16th. Tlic light was found to be to the right of the fixed mark, 4 59 10 
^inii... 25 


Moan, 4 59 18 

The fort of Bairdly (centre) was again found to be left of 


the n\ark,. 47 41 10 

y 

'Anutiier day,..... 02 

a 3d observation,...... 40 35 


Mean, 47 40 56 

The point observed, is 9 feet from the direction of the pillar,.. —^ II 


\ 47 40 45 

This angle wate found to be by the large circle in June 1818, 47 40 35 


Mean, 47 40 40 
BelvUle, 4 59 18 


52 39 58 , 


The pyramid formed an angle of 13 M8 with BeWfe, and consequent¬ 
ly '183*58 with Bmdt. WiUi these angles, the approximate distances 
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322* *600, and the distance of the pyramid 447 feet, wc get the rcductioiis 


U) tlie centre of the station as follows: ' 

Reduction for Bairdi in Azimuth, . ^ 0 37*5 

Belville ditto, .. 3 34.5 


Total rrdiwition,.. — 4 12 

Observed angle,.. 52 39 58 

True angle reduced to centre,. 52 35 46 


I 


At BelmUe I found the angle between the C/tdr pyramid, and Bairdt 
fori, as follows: 

The Azimuth of the Cfiur taken by double and single elongations of ^ 
llie pole star, was found by both Captain Hodgson and myself, to be* 

11 ^ % 

3 25 05. This was by a mean of 7 comparisons with me stamlard mark. 
The Azimuth of Bairdt centre was in like manner Idund by two such 

f ^ ® . II 

comi)arisons to be 28 03 2~, (for details see obscn’alions in Deceniber). 

This gives the Azimuth of the pillar,. 28 03 SO’S,* 

Mean, 28” 03 30*5 

3 25 05 
* 

31 28 35-5 

i 

<• I « 

* Bt tome unsatbfactorjr obaervationi made before, Captain Hodgson had found it 28 03 00. 

On reriajng the angle boweTtr we found it m abore. 
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At Bairdt, Again, ihe angle between the Chda^ pyramid and left comer 
of'BelvUlej as observed by me with the theodolite, was by a mean of 

t M I* 

great many observations, 95 56 13. Reduction 21 feet = + 17 

Corrected angle, 95 56’30 

Captain Hodgson observed with his |p.rge circle, the angle between 

^ ® • » 
llie Quit' pyrandd, and the centre of Belmlle to be, 95 55 17 

Reduction 91 feet, + 01 13 

' t 

I 


Corrected angle, 95 56 30 

These agree well. The three angles are then, Bairdf, 95 5d 30 — l/ 



BelmUcs 

31 28 35*5 — 17 


Chw» 

1 

52 . 35 46 .— 17 


Slim, 

180 00 51 


Should be,. 

180 00 10 

Sine Ar. Co.,.95 56 13 

0002,336 


: 322,630 

5*508,705 


:: Sine, 52 35 29 

9*899,997 


F«*l, 

BeloiUe-Bairdt, ... 257,055 

5^411,038 


Siuc, si 28 18’ 

9-717,734 


« 

Chur-BairdU .169,316 

5<338(,7Z£- 
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Calculation of the Latitude of BiaiFat. 

Distance, 257^*655 Ltog; 5*411,038 

O I « 

Amnutht 28 03 30)^ o.. 

>C(W. 9*945,697 Sine, 28 03 26 *672,424 

4 Spher. Ex. — 2) 


*411,038^ 


Log. » 5*356,735 = 121,189 *083,462 

Log. of feel in i lat. 2'004j394 


Diff. of lat. 1st part 2250*8 3\3%341 

Log. distance from meridiun = Log. 5*^83 & =0-166 

Xtib. 8 to 

30 34 of 0*143 


Difference of latitude second part,....... 

Difference of latitude Brst part,.225()-8 

Second ditto, — 2*0 


2-0 = 0*309 


2248-8 


37 28*8 


Latitude of Belville, 29 57 10 


Latitude of liairdt, 30 34 38*8 


Position of Surkanda on the base, Btlville- liairdt — ^57 ,655 feet. 
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At Surkanda I observed the angle between the middle corner of Bairdt . 

I 

fort and the centre of Belville, (vide observations of October), to be as 
follows: 

16th 64 47’55 
irth 64 48 10 
20th 64 48 37*5 ' 

, 21st 64 4^ 39 
24th 64 47 34 
26th 64 47 27 

l^ean, 64 48 04 

. cBelviUe 14 feet, 10 + in Azimuth. 

Reduction to centre, < 

(Bairdt 8*6 feel, 14 + Ditto, 

64 48 08 

Reduction to Bairdt pillar 18 feel,.. 29 + 

Betcille pillar 98 feet,.. 01 II — in Asimuth, 

64 49 48 

At BelviUe tlie angle between Uie.centre of Bairdt fort and Surkanda, 
pyramid was found, (vide observations for November and December). 

26 27 15 
16 

Mean, 26 27 15*5 

Reductioi^ to Bairdt pillar 40 feel,.. •. 32 — 


26 26 43 



Hima'lava Mountains. 


345 
N 

t 

At Bairdt the ai>glc was observed by nie in March 1818. The nieaui 
of a great many intersections, gave reduced to the pillar 88 43 39. 

Now we-have, 

Bairdt, . 88 43 .39 — 3 

Belrille, .26 26 43 — 3 

Surkanda, .... 64 49 4H — .3 


. 180 00 10 9 

Slionid be, ... 180 00 08 
Sine of 64 49 45 i 0 Cr43,.3.30 
: 257,655 5-4n,038 

:: Sine 88 43 36 9*999,893 


Surkanda-BelviUe, 284,617 5*454,261: 

Sine 26" 26 40 9*648,682 

126,780 6103,0.4 

Cakidationfar the heUittide Svirkanda. 
Distance from BelviUc, 284,617 
Azimuth, 54 30 16 
Spherical, excess, 9 

Log. 284,617 5*454,261 *454,261 

Cos. 54 " 30 16,6 9*763,924 Sine 54* 30 16 *910,709 

. ' » t ., • 


Log. <r a. 6-218,185 


2 5-364,970 
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Feel in i lot SHXMiSSS 


1636 1 3-213,787 


Diff. lat. let part, 27 16-1 

I»S. n “ 0-7.30 
Tab. 8 to .3o” 24 = 0-144 


7-5 0-874 

■ i 


27 08-6 

29 57 10 

30 24 18-6 


» 3 


Bht we may dso calculate the position of SurJcanda taking as our base, 
the distance BeUlUe’-Bairdt as deduced from the observed latitudes. 

Latitude of BelviUef .... 29 57 10 
Latitu^ of 'Bmrdi, .... 34 28*5 


ifi.. 




Azimuth 28 03 15. Difference of latitude,... 37 18*5 ~ 2238*5 

Lf)g. 2238*5' ’ ‘ 3-549,957 

Feet in i fatl' 2^1^0^,392 

I I^>g. factor'to'tang. ’" (J-OdOjOt/ 
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Cos. Z, 9-945,697 

256,240 = appr* value ^ = 5-408,669 
Factor to tang. *— 022 

A* 0-817 The square of the Isl term, or appro- 

Sine jZ, 9*672 [ximalc value of 

Tang. Z, 9-727 
Tang.L, 9*771 
r Ar. Co., 2-.378 

4-232 = correction, 2*365 


256,472 Belville from Bair at. 

Sine 64*’ 49 40 Ar. Co. 0*043,330 
256,472 5-109,042 

Sine 88 43 36 9*999,893 

* . ' ■— ■■■ r*' 

Surkanda from Belville, ' 5*452,26.rs= 283,312 
Calculation of the Latitude, 

Log. distance, 5-452,265 5*452,275 

Cos. Z I S. excess, 9*763,924 SineZ —^S.E. 9*910,709 


Log, « 5*216,189 Log. f* 5*362,984 

Feet in 1 laU 2*004,388 


1628*6 


.3*211,811 
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^48 

/** 0-723 , 

Tsuig. L,, 9-768 

2 K ' C. 4-383 
2y^ Ar. Co., 5-988 

-7-.3 Correction, 0-866 

1621-3= 27 01-3 

29 57 lO 

30 24 11-3 latitude of Suj'kanda. 


Hind of tlu^ Appendix. 
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Virrious 'Tables useful in expediting Geodesic Calculations; Calculated c'j» 
an EUipticity of and cm Equatorial Degree of 60,640 Fathoms J 


'I" A B L E 1. 

The length of the Degree and Minute of Latitude in Fathoms with 
their l^^garithms, also the Logarithiii of the lladius of Curvature t)l’ the 

I . 

Meridian, to every 10" of Latitude. • 



Logarithms. Dig. 


Jf’athoms 


60-607.7 

09-2 

JO-7 


•lO 
•20 
•30 
•40 
•60 
32 OO 




782,5278 
5J86 
. 5492 

5.099 
6707 
6815 
5923 
60.31 
61.39 
6248 
6356 
6464 
6573 



TABLE 2. 


The same for the Perpendicular to the Meridian. 


30 OO 
40 
20 
30 
40 
50 
31-00 
lO 
20 
30 
40 
.50 
32 OU 



Perpendicular » n*/r* 

. Degree. Logarithms. Dtff. 

* »» 1 



60905-1 

905- 6 

906- 1 

906 6 
«07-2 

907 7 
908-2 
908-7 
909 2 

909 7 
910-2 

910 7 

911 2 


784,66.3,83 

667.42 
661,02 
664,62 
668,22 
671,82 

67.5.42 
679,01 
682,60 
686,19 
689,78 
693,37 
696,97 



Log. of Fa. j 
thorns in 1' j Dijj\ 
or ft. in 10“; 


0065*0241 
•06 12 
•0983 
•13.54 
•1725 
■2796 
•2466 
•2822 
•3178 
•3534 
♦3890 
I *4246 
•4605 
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TABLE 3. 

luifFerence of the Meridional and Perpendicular Degrees, multiplied by 
the square of the sine of the Azimuth or p — wi. Sine 'A. 


Lai . 30 


16 

17 454 

18 48-4 

1» 315 

40 348 


10 Az . llOLa^ 


Lot . 34 AtAAz.i Lot , 30 



Lot . 34 Az . 


144-8 

147-7 

134-7 

137-7 

144-7 

147-7 
164 7 
167-6 
164-6 
167-6 

174 4 
177 3 
184-1 
186 8 
191 5 

196-4 
400 8 
405-3 
409 7 
414 1 

41S-4 
444-6 
426 6 
230-6 
234 4 

238-2 
441-9 
246-4 
448-8 
452 0 

456-4 
258-4 
461 0 
463 7 
466-3 

468-7 

471-0 

473-1 

475- 0 

476- 8 
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T A. B L E 3-,—CJontinued. 


Az, 

o 

LtU. 30 

'Dijgr. 

1 6 Az. 

DiJT 
10* Lot. 

Lot. 32* 

Az^ 

An. 

o 

Lai. SO 

l6 4c. 

10 La/. 

O 

LtU. 32 

Az- 

KI 

rATUOMil. 

02 

l-O 

278-4 

81 

8S 

vathoms. 

a9e*o 

0‘t 

10 

2S4 0 

86 


a9r« 

1-0 

279 8 

82 

87 

290 6 

0-1 

1 O 

28-1 G 

87 

K3 

293 0 

0’2 

0-2 

0 2 
01 

lO 

281 1 

83 

88 

297 O 

0 o 

1-0 

'2/^50 

88 

ftl 

294 1 

1 O 

2823 

84 

89 

297-3 

0-0 

0-0 

lO , 

2S5 3 

89 

»b 

295 L 

10 

283 2 

85 

90 

297 4 

lO 

285-4 

1”” 


TABLE 4. 
Spherical Excess. 


Adjacent 

Angle. 


^^S3EESSS8&8 

Dijr- 


WESoKm 


Logarithm. 

Diff. 

O O 

1 89 

2 88 

3 87 

4 86 

5 85 

6 84 

7 83 

8 82 

9 Ml 

10 80 

11 79 

12 78 

13 77 

14 76 

15 75 

16 74 

17 73 

18 72 

19 71 

1 20 70 

M 

•Oil 

•083 

-123 

•165 

•205 

•245 

*286 

•326 

•365 

-404 

•443 

•481 

•518 

•555 

•591 

•626 

•661 

•695 

•728 

•760 

• 

42 

40 

42 

40 

40 

41 

40 

39 

39 

39 

38 

37 

37 

36 

35 

35 

34 

33 

32 

31 

8 6165 
•9163 

9 0919 
■2162 
•3124 

•3906 

•4.564 

•5130 

•6627 

•6067 

•6463 

•6820 

•7145 

•7443 

•7717 

.7969 

.8203 

.8419 

.8620 

.8808 

3008 

1766 

1213 

962 

782 

658 

566 

497 

440 

396 

3.57 

325 

298 

271 

252 

2.34 

216 

«*M| 

188 

174 

o o 

21 60 

22 68 

25 67 

24 66 

25 65 

26 64 

27 63 

28 62 

29 61 

30 60 

SI 69 

32 58 

33 67 

34 56 

35 55 

36 54 

37 53 

38 52 

39 .51 

40 50 

11 

•791 

•821 

•850 

•879 

•906 

•932 

■967 

•980 

1-002 

1-023 

1-043 

1 063 

1 -081 

1 096 

1-111 

1-124 

1-136 

1147 

1-1.56 

1-164 

31 

SO 

29 

29 

27 

26 

25 

S3 

22 

21 

20 

• 

20 

18 

1.5 

15 

13 

12 

11 

9 

8 

6 

-8982 

-914.5 

•9290 

•9438 

•9570 

•9692 

•9807 

•9013 

0 0011',• 
O 0102 

O 0186 

0 0264 

O 033 i 

O 0397 
0-0457 

0 0509 

O 056.5 
0.0596 

O 0631 
O.U6GO 

174 

163 

151 

142 

132 

122 

115 

106 

...98. 

84 

78 

70 

63 

60 

52 

46 

41 

3.5 
29 

2.5 
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T A B L# E 4,—Continued. 


^Jdjarent 1 
jingle. 1 

100,000 

h'eet. 

Diff.\ 

logarithm. 

Diff 

Cl O 

41 49 

1170 1 

6 

\ 

0-0685 

1 ft 

42 48 

1-175 

o 

0 0703 

2 « 

4.3 47 

"1 179 


O 0716 

■el 

44 46 

rifji 


0 0724 


45 45 

1182 

1 

0 0727 

■I 


Multiples of the preceding. 

Jjenslh 


Multiplier. 


1 

3 

3 

4 

5 

6 

7 

8 

y 

10 

11 

i« 

13 

M. 

15 

16 

17 

18 
19 

■20 

21 

22 

2.5 
21 
25 

9.6 

27 

28 


of the 


giveft Hide. 


Difference. 


100,000 
111,421 
173,20.5 
200,000 
223,607 

244,949 

264,675 

282.813 

300^000 

316,228 

.331,662 
346,410 
360, .5 55 
371.166 
387,298 

400,000 
412,310 
424,26 1 
■' 35,890 
447,21 1 

4.58,2.')8 
460.0 41 
470,.583 
489.898 
500,000 

. 509,902 

. 519.615 

629,150 


41,421 

31,784 

.26,795 

23,607 

21,342 

19.626 
18,268 
17,157 
16,22» 
16,43 4 

11,748 
1 1,145 
13,611 
13,132 
12,702 

12,310 

11,954 

11.626 
11,321 
11,044 

10,783 

10,542 

19.315 

10,102 

9,fl02 

9,713 

9,535 


Itiplier. 

L,eHi[ih nf the 
given side. 

29 

538,516 

30 

647,722 

31 

i 666,776 

32 

56.5,685 

33 

574,456 

3-1 

583,095 

35 

591,608 

36 

600.000 

37 

608,276 

38 

610,441 

39 

624.500 

40 

632,455 

41 

640,312 

42 

618.074 

43 

655,74 4 

41 

663,.326 

45 

670,820 

46 

678,233 

47 

685,565 

48 

692,820 

49 

700,0(K» 

60 

707,107 

51 

71 1,143 

52 

721,110 

53 

728,011 

54 

7.31,817 

55 

741,620 

50 

748,3.11 

67 

754,983 

58 

761,577 

69 

768,115 

60 

774,697 

61 

781.025 

62 

787,401 

63 

793,72.5 

61 

800,000 

66 


Difference. 


9 .363 
9 206 
9 054 

8 909 
8-771 
8-639 
8 513 
8 392 

8-276 
8 165 
8-05J) 
7 955 
7-867 

7-762 
7 670 
7-.581 
7-495 
7-413 

7-332 
7-265 
7-180 
7-107 
7036 

6 967 
6-901 
6-836 
6-77.3 
6-711 

6-6.52 
6 .59 4 
6 538 
6-482 
6-128 

6-376 

6-324 

6-275 
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TABLETS. 

f)r the Difference, of. the Lagarilhiu.s ofllic Arc and Tangoiil, lo si ’ 
places of Figures, with the length of the Arc in Feet,bol!i on llio Morldian 
and Perpendicular; and the Logarithms of the several. Arcs in Seconds 
and Feet. 


Arc. 

Logarithms oj 

Feet on the 
Meridian. 

Logarithm. 

Fret on the 
Fcrpe.ndicrtlar 




n 1 


i>*ir. 

■■■■■■■■ 

1 




0 04 

2-38()2 



4-38*6 

24,361 

4-.1S67 

0 

1 

0» 

2-6812 



4 6856 

• 48,720 

4-6877 

1 

1 

sa 

“■8573 



4-8617 

7.'5,080 

4 8638 

O 


i(i 

2 9823 



4-9867 

97,160 

4 9888 

1 

2 

20 

3 07D2 


121,230 

6 0836 

121,8*40 

5 08.07 

5 

a 

24 

3-156* 


145,480 

5-1628 

4 • 

146,180 

5 1649 

7 


28 

3 2253 


169,710 

5-2297 

170, .530 

.0 2.118 

10 

2 

aa 

3 2833 


193,960 

5 2877 

191,900 

5 2898 

12 

4 

36 

3 3344 


218,170 

5-3388 . 

219,230 

5-1109 

10 

4 

40 

3 3802 


242,440 

5-3846 

243,620 

5-3867 

20 

2 

42 

3-4014 


254.570 

6-4058 

255,R<X) 

5-l()79 

22 


44 

3-4216 


266,600 

6-4260 

208,000 

.0 1281 


w» 

46 

3 4409 


278.810 

5-4 45.3 

280,200 

5 i-17 * 

20 

v> 

48 

3-4594 


290,900 

6-4638 

292,350 

5-4659 

28 

3 

SO 

.3-4771 


303,020 

5-4815 

304,510 

5-4836 

31 

2 

52 

3-4941 


315,210 

5 4986 

.116,7-10 

5-.0007 

3.1 


54 

3 5105 


327,270 

6-5149 

328,860 

.0 5'70 

36 


56 

3-5“G.'l 


839,400 

5-.5307 

3 11.010 

5 .^28 

38 


68 

3 5416 


351,570 

5 5460 

363,270 

5 5181 

41 


1 00 

3 5563 


363,670 

6 5607 

365,430 

5 5628 

44 

3 

02 

3-5705 


37.5,760 

5 6719 

377,180 

5-.0770 

47 

3 

04 

3 5843 


387.890 

5 5887 

.189.770 

5-590.S 

50 


06 

3 6977 


4(M), 100 

5 6021 

401,970 

.0 601-2 

:>.{ 

.i 

08 

3 6107 . 


112,200 

56151 

414,2014 

.0 6172 

57 


10 

3 6232 


424,230 

6 6276 

426,300 

5 0297 

00 

3 

12 

3-6355 


436,420 

5 6.199 

4.18.5-10 

5-6*20 

63 

.1 1 

14 

3 6474 


448,510 

5 6518 

450,720 

.0 0539 

67 

1 

16 

3 6589 


460,700 

5-663 4 

462,920 

b 06.05 

71 


18 

3 6702 


472.720 

5-6746 

475,010 

5 6767 

7* 

4 

20 

3-6812 


484,850 

5-6856 

487,200 

5 0877 

78 

4 

22 

3-6919 


497,0.50 

5 696 4 

499,460 

5-(;OR.O 

82 

4 

24 

37024 


509,100 

5 70§8 

511,700 

5 7uV0 

*86 

5 

26 

3 7126 


521,200 

5 7170 

623,700 

5-7191 

91 

4 

28 

37226 


533,400 

5-7270 

535,900 

.0 7291 

95 

4 

SO 

3-7324 

• 

545,500 

5-7368 

648,100 

5 7389 

1 

90 

5 
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TABLE 5,—Continued. 


- 

Arc. 

Logarithms of " 

Feet on the 
Meridian. 

Logarithm. 



Uiff Arc 
df Tang 


1 • 


Oiff. 







i 1 34 

3-7419 


667,600 

6-7463 

660,300 

6-7484 


4 

34 

3 7613 


669,800 

6-7667 

672,600 

6-7578 

■iSfl 

5 

35 

3-7e»>4 


681,900 

6-7648 

684,600 

5-7669 


5 

3» 

3-7694 


694,100 

6 7738 

696,900 

6-7759 

118 

4 

40 

3 77SI 


606,100 

6-7826 

609,000 

6-7846 

122 

6 

44 

S-78G7 


618,200 

6-7911 

621,100 

6-7932 

127 

5 

44 

3-7962 


630,400 

5-7996 

633,400 

6-8017 

132 


4d 

3 8034 


612,400 

6-8078 

645,500 

6-8099 

138 

ft 

4R 

3 8116 


654,700 

5 8160 

667,800 

5-8181 

143 

5 

60 

3 8195 


666,600 ' 

S-8239 

669,900 

6-8260 

148 

6 

52 

3-8274 


678,900 

6-8318 

682,200 

5-8339 

164 

ft 

64 

3-8350 


,690,900 

6 8394 

694,200 

5-8416 

159 


60 

3-8426 


703, K/J 

6-8470 

706,600 

&-R1D1 

165 

A 

68 

3-8500 


716,200 

5-8644 

718,600 

6.8665 

171 

ft 

2 OO 

3-8673 


727,300 

6-8617 

730,800 

> 5-86^18 

176 

3 

01 

3-8609 


733,300 

6-8653 

738,900 

5-8674 

179 

% 

02 

3-8646 


739,400 

5-8689 

743,100 

5-8710 

182 

s 

03 

3-8680 


745,400 

5-8724 

749,040 

6-8745 

185 

9 

04 

3 8716 


751,700 

6-8760 

765,3pO 

6-8781 

188 

9 

06 

3-8761 


757,700 

6 8796 

761,400 

6-8816 

191 

s 

' 05 

3-8786 


763,700 

5-8829 

767,400 

5-8860 

194 


07 

3-8819 


769.900 

6-8864 

773.600 

6-K886 

198 


0« 

3-8853 


776,900 

6-8898 

779.600 

6-8919 

201 

o 

' 6o 

f* 3-8887 


781,800 

5-8931 

785,600 

6-8962 

203 


lO' 

3 8921 


787,900 

6-8966 

791,800 

6-SQ86 

207 

4 

3 

11 

3-8964 


794,000 

5-8998 

797,800 

5-9019 

210 


12 

3-8987 


800,000 

6-9031 

803,900 

6-9052 

213 

s 

13 

3-9020 


806,100 

6-9064 

810,000 

5-9085 

217 

4 

14 

3-9062 


812,300 

6-9097 

816,300 

5*9118 

220 

3 

16 

3*9086 


818,300 

6-9129 

822,300 

6-9150 

223 

3 

4 

10 

3-9117 


824,300 

5-9161 

828,300 

5*9182 

227 


17 

3-9140 


830,400 

5-9193 

834,400 

5-9214 

230 

3 

IK 

3-9180 


836,400 

6-9224 

840,400 

6-9245 

233 

3 

19 

3-9212 






237 

4 

, 20 

3-9243 






240 

3 
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TABLE 6. 

Of the distance in Feet between the points of intersection ofthe Verticals, 
with the Polar Axis, for a given difference of Latitude. 


Difference of Latitude. 

* _ 

Lot. 

II 

10 

II 

40 

It 

SO 

tt 

40 

m 

It 

60 

70 

It 

80 

II M 

90 100 

M 

J/2__ 

It 

140 

• l 

130 

0 

so 

34 

5-6 

56 

11-4 

10-9 

16-7 

16*4 

24-3 

41*9 

47.*9 

4r-4 

33- 5 

34- 8 

S0U 

38-3 

44*6. 

43‘8 

50-4 55-8 

49-4 64-7 

Mg 

ESS 

670 

65 - 6 * 

74*5 
7-1U 


TABLE L 

Of the Spheroidal Correction of Latitude. 


Argument^ Difference of Latitude. | 

•1 

M «• It tl 

10 40 30 40 

•• 

so 

<• tl 

60 70 

80 

tl 

90 

•1 

100 

110 

140 

130 { 

II II H It 

•0 *1 *1 

It 

•4 

U M 

•3 -S 

•4 

•i 

ll 

•5 

*1 

•5 

tl 

•6 

m 


TABLE. 8. 


Of the Factor for difference of Latitude, of the ends'Uf a Perpendicular. 


Latitude. 

Logarithm. 

of 

Factor. 

Latitude. 

Logarithm 

of 

Factor, 

latitude. 

Logarithm 

„/f 

Factor. 

J^atitnde. 

-It. , 

Logarithm 

of 

Factor. 

«* . 


o . 


® I 


o , 


3000 


30*34 

0*1443 

31*04 

0*1509 

81*32 

0*1594 

•04 


•34 

*1429 

•04 

•1515 

• 34 . 

•1600 

•04 


•36 

•1434 

•06 

•1540 

•36 

•1606 

•06 


•38 

•1440 

*08 

•1626 

•88 

•1611 

*08 


•40 

•1446 

•10 

•1531 

• 40 . 

•1617 

•10 










30*44 

•1464 

31*14 

•1537 

31*42 

•1624 

30*14 

•1366 

•44 

*1467 

*14 

•1543 

*44 

•1648 

•14 

•1371 

•46 

•1463 

•16 

•1349 

•46 

•1634 

•16 

* 137.6 

•48 

•1469 

•18 

•1554 

•48 

•1639 

•18 

•1384 

•50 

•1474 

•20 

•1560 

•50 

•1645 

•40 

•1388 









30*52 

•1480 

31*2 

•1666 

•52 

•1650 

30*44 

•1394 

•54 

• L 486 

•44 

•1374 

•54 

•1656 

•44 

•1440 

•56 

•1494 

•26 

•1677 

•56 * 

•1662 

. *46 

•1406 

•68 

•1497 

•28 

•1583 

*58 

•1667 

J -48 

•1411 

31*00 

•1503 

•30 

•1588 

32*00 

•1672 

1 *30 

*1417 



• 

- 
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TABLE 9. 
Of the Factor^ K"* 

Lp* 


Argument, value of (A in Feet. 



Feet. 

2 ( KX )00 

Feet. 

300000 

Feet. 

400000 

Feet. 

500000 

Feet. 

600000 

Feet. 

700000 

Feet. 

800000 

Log. of 
Factor. 

4*760 

5*362 

6*714 

5*064 

6*158 

6*316 

6*450 

6*566 


TABLE 10. 

Of the number of Feet) in 1 of Longitude with the Logarithms. 



Feet in 



Feh, in 



Feet in 


Lot. 


Logarithm. 

Lot. 

H 

Logarithm. 

Lot. 

N 

Logarithm . 


t 



1 



1 


A • 

* " Feet7~ 


0 1 

Feet. 


A . 

Fert 


tOJOO 

87*91 

1 • 044,033 

30*25 

87 54 

1 * 042,202 

30*50 

87*17 

1 * 940,341 

•01 

•89 

• 943,900 

•20 

•52 

• 942,128 

•51 

•15 

• 910,209 

•02 

•88 

• 943,887 

•27 

•51 

• 942 , 0 .“,! 

•52 

•14 

• 910,194 

•03 

•80 

• 943,815 

•28 

•50 

• 041,980 

•53 

•12 

• 940,118 

•04 

•85 

• 943,742 

•29 

•49 

• 941,906 

•54 

•11 

' 

: 910 , 043 , 

. , - *05 

*84 

• 043,609 

•30 

•47 

• 941,833 

•55 

•09 

* 939,968 

, *06 

*82 

• 943,596 

•31 


• 041 , 7.59 

•56 

•07 

• 939,892 

•07 

•81 

• 943,523 

•32 

•44 1 

• 941,685 

•57 

•OO 

• 939.817 

•08 

•79 

• 943,450 

•83 


• 941,610 

•58 

•05 

* 939,742 

*08 

•78 

. 943,377 

•34 

•41 

■ 911,530 

•69 

•03 

• 939,667 

-10 

•76 

• 943,305 

•35 

•39 

• 941,462 

51*00 

•02 

• 939,592 

•11 

•75 

* 943,232 

•36 

•38 

• 4 ! 41,388 

•01 

•00 

• 939,516 

•12 

•73 

• 943,159 

•37 

•36 

• 941,313 

•02 

86 98 

939,410 

•13 

•72 

• 943,080 

•38 

•35 

• 941,230 

•03 

•97 

939,364 

•l4 

•70 

• 943.013 

■39 

•33 

• 941,165 

•04 

•95 

■ 939,288 

•15 

•69 

• 942,940 

•40 

•32 

• 041,091 

•05 

•94 

* 939,212 

•16 

•67 

• 942,867 

•41 

•31 

• 941,016 

•oo 

•92 

■ 939.136 

•17 

•60 

• 942,79 4 

•42 



•07 

•91 

' 959,060 

•18 

•64 

• 942,720 

*43 

•27 

• 910.867 

•08 

•89 

• 938,984 

•19 

•63 

* 942,647 

•44 

•26 

• 040,792 

•09 

•88 

• 838,908 

•20 

•61 

• 942,572 

• 4.5 

•24 

• 040,717 

•10 

•86 

• 938,832 

*21 , 

•60 

• 942,498 

*40 

•23 

• 940,043 

•11 

•85 

• 938 , 7.56 

•22 

*58 

• 042,424 

•47 

•21 


•12 

•83 

* 938,680 

•23 

•57 

• 912,350 

•48 

•20 

• 940,493 

•IS 

•82 

• 938,-603 

*24 

■55 

• 942,276 

•49 

•18 


•14 

•80 

• 938,527 
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TABLE 10.—Couliniied. 



Feet in 

$ 

1. 

LogarHhm. 

Latitude. 

Feet in 

1 

Logarithm. 

Latitude. 

Feet in 

11 

1 

Logarithm. 

*> . 
3115 

8C 79 

1 •938,451 

'» . 
31-30 

85.56 

1-9.37.301 

o , 

31-4 5 

86-33 

1-936,139 

■16 

•77 

•938,.374 

•31 

•54 

•937,224 

•46 

;3l 

•930,061 

•17 

•7.5 

•938,298 

•32 

•53 

•937,147 

•47 

•29 

•935,983 

•18 

•74 

•938,222 

-.33 

•51 

•937,069 

•48 

/ -28 

•935,905 

•19 

•73 

•938,145 

•3* 

‘5.0 

•936,992 

'idj 

•26 

•935,827 

•20 

•71 

•938,069 

•35 

•48 

•936,915 

■ -AO 

•25 

•935,749 

•21 

•70 

•937,992 

•36 

•46 

•936,838 

^ -51 

•2.1 

•935,671 

•22 

•68 

•937,915 

•37 

•45 

•9.36.760 

•52 

.Oc> 

•935, .592 

•^3 

•66 

•937,839 

•38 

•43 

••936,683' 

•53 

•20 

•9.35,514 

•21 

•65 

•837,762 

•39 

■42 

•936^606 

•54 

•19 

•935,436 


•6.S 

•937,685 

•40 

•40 

•9.36,528 

•65 

•17 

•935,357 

•26 

•62 

•937,608 

•41 

•39 

•936,150* 

•50 

•16 

•035,27.9 

.«i7 

•60 

•937.532 

•42 

•37 

•9,36,.373 

•67 

•11 

•935,201 

•2« 

•59 

•0.37,455 

•43 

•3G 

•9,{6,295 

•58 

•12 

•93.5,122 

.29 

•57 

•^37,378 

•41 

•31 

■936,217 

•.59 

•11 

•9.3.5,044 




TABLE IL 


Of the Correction of the Ix)iigitii(ie found by llie preceding. 


Approxi¬ 

mate 

Longitude 

Corrtx- 

tion. 



Approxi¬ 

mate 

Longitude 


■m 

Corrcc- 

'tioa. 

Approii-\ 
mate -X 
Ijongituit.', 

tion. 

1800* 

0-0 

4200 

• 1 

0^6 

6700 

14 

» 

6480 

2 1 

7080 

15 

' 

2400 

01 

4500 

07 

tooo 

1-7 

6600 

22 

7000 

O 

3000 

02 

4800 

09 

6120 

1 8 

6720 

2-4 

7320 

3-1 

3600 

0-4 

5100 

1 0 

6240 

1 9 

68 40 

2 5 

7410 

3 2 

3900 

0-5 

5400 

12 

6.360 

2 0 

6960 

2 6 

7.560 

.3-4 


TABLE 12. 

Of the Factor (^Logarithmic) for finding diflerencts of Azimuth, 


iLatitude. 

Logarithm 

Latitude. 

Logarithm. 

LtdUude. 

Logarithm, j 

Latitude. 

ESSSSEBli 

0 , 
30*00 

7-7540 

■BH 

7-7564 


7-7578 


7-7593 

•01 

•7.5.52 


‘7bm 


•7581 


•7596 

■02 

•7555 

•07 



•7584 


•7599 

•03 

•7668 

•08 

•7673 


•7.587 


•7602 

•04 

•7651 

•09 

•7575 

• ‘14. 


1 *19 

•7605 
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TABLE 12,—Continued. 


Latitude, j 

Logarithm. 

Latitude. 

Logarithm. 

Latitude. 

Logarithm. 

LatUude. 

Logarithm, 

3020 

7-7607 

0 1 
30-45 

7 7680 

« . 
31‘10 

7.7751 

0 1 

31-35 

7-7822 

•21 

•7610 

•46 

•7683 

•U 

•7754 

•36 . 

•7825 

•22 

•7613 

•47 

•7686 

•12 

•7757 

•37 

•7828 

• 2 S 

V -7616 

•48 

•7688 

•13 


•38 

•7831 

•24 

• 3 W 19 

•49 

•7691 


•7763 

•39 

•7833 

•25 

\- 

•7622 

30-60 

•7694 

•15 

•7766 

•40 

•7836 

•26 

•7626 

.51 

•7697 

•16 

•7768 

•44 

•7839 

•27 

•7628 

. -62 

•7700 

•17 

•7771 

•42 

•7842 

.28 

■7631 

•63 

• 7703 ’ 

•IS 

•7773 

•43 

•7845 

•29 

•7634 

•54 

;7705 

•19 

•7777 

•44 

•7848 

•30 

•7636 

•55 

•7708 

•20 

•7780 

•45 

•7850 

•31 

•7039 

•66 

•7711 

•21 

•7782 

•46 

•7853 

•32 

•7012 

.•57 

• 7714 ‘ 

•22 

•7785 

•47 

•7856 

•33 

•7646 

•58 

f .7717 

•23 

•7788 

•48 

•7859 

•34 

•7648 

•69 

•7720 

•24 

•7791 

•49 

•7862 - 

•85 

•7651 

31 00 

•7723 

•25 

•7794 

•50 

• 786 A 

•36 

•7054 

•Oi 

•7728 

•26 

•7796 

•SI 

•7867 

•37 

•7657 

•02 

•7728 

•27 

•7799 

•52 

•7870 

•38 


•OS 

•7731 

•28 

•7802 

•53 

•7873 

•39 

• 76 G 2 

•04 

. 77.34 

•29 

•7805 

•54 

•7876 

•40 

•7665 

• 0.5 


•30 

•7808 

•55 

•7878 

1 ^ 

•7608 

•06 


•31 

•7811 

•56 

•7881 4 


•7671 

•07 


•32 

•7814 

•57 

•7884 1 

1 - . -43V 


•08 


•33 

•7816 

•58 

•7882 1 

! -44 “ 

1 -7677 

I -00 

I -7748 

•34 

•7810 

•59 

•7890 1 


lAe ofthcpreceedmg Tobies^ 


TABLE 1. 

This contains the length of the degree in fathoms witlv the logarithms, 
also of the minute and its logaiithm. As the rtumber of feel in 1 is 
the same with Uie number of fathoms in 1, divided by 10, it is evident 
Uic logarithm will be the same, with the exception of the index, which must 
be one less. For turning feet into seconds, the logarithms in column 7 
may be used. 
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TABLE 2, 

Hbquihes ho explanation, ^dng the same as.the prcce4u)g< 

I ; . * ‘ ’ 

TABLES. 

Is the difference'of the meridional and pei'pendicular dcgr^f multiplied 

by the square of the sine of the Aoimnth or ^0* These 

I'umbeta 8ire useftd in finding readily t|ie value oC, the oblique degree, 

sometimes required to reduce arcs: in feel JLo the angle fonned by the 

verticals. Hutton’s expression taEi from tlie J2d vol. Trig, survey is 

for the oblique degree , • 

+ •’“"g ‘>'6 Azimuth, and p m 

tlie 'perpendicular, and meridional dogrfees. This being expanded into 

series is equal to 

^ ^ heing =5 CP *^wO- Sine “a. 

JnJow as the correction is small and p are tiearly equal, and exlreme 

r 

accuracy not required in the case in question, wc may take the 
equal to, for practical purposes, 

pi -h (p —^ tw) Sine ^A, 

The table gives the correction (jp-^m') Sine “-4, whicli is to be added to 
the degree of latitude, in order to have the oblique degree. 

i . . t. ' ' ' 

T A B L E 4, • 

Is die splicrical excess, that is the sum above 180, which die three 
angles of a small spherical triangle amouih to. 

The ai-guments are the two sides and adjacent jangles. 

4Y 
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EXAMPLE. 


Given a triaiig^ liaviiig Uv-o of its sides ce =; 22^,000 aad 300^000 feel, 

o o 

and its angles (adjacent to the two sides) 52 and 36. Required the 


excess of the three angles above 180 ? 


Table No. to 52 =. 

i'-i4r 

to 36" == -772 

Multiplier td^de 227,000 

5t2 

300,000 9 

1 

sm 

6-948 

’ 

2-394 

: ; 

Isl part. 

5-96 


2 d part. 

6-95 

* 

- 

12*9 » 

» aphefiual excess. 


As the two angles are acute, both parts of the spherical excess are 
positive, but if orie of tlie anglesbe ob!*se the part answering to it will be 
n^alive. “VV'hen the ah^e is not to be found in the table, it’s suppleme|it 
is lo l^ taken. 

TABLE 5. 

The difference of the h]garitli*ns of die; ait; ^d tangent, for probable 
distances within the survey. It also serves to find the sincs- 


. V. EXAMPLE. 

What is the tangent to the arc measuring 345,000 feet in length ex- 
pressed in feet. Also find it’s' siiit!. The distance being taken in Uie 

direction of themefi'dian;' 

For the TnnwnV ,.. 

Log. 345,000 5- 53r,«19 5^537,81« 

• Table No. 0-+000,039 —-000,020 = i Tab. No. 

• '>'■ - ■’ ——- ■ 

,'T*V'37,858 Lo^.^ine, ‘ 537,799 

^ ^ * V 1 i 


Log. tangent. 
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IPfiK Bccon^^s and thdr logarithms, also the logarithm of the arcs in 

feet being given, rend^ the table, much more convenient in use. 

• ( ? 

TABl^E 6. 

This table requires no explanation.. 

TABLET. 

Contains the splieri^dal correction of latitude, it’s use is evident.’ 

TABLES. . 

* 

Contains the logarithmic factor, for finding the difference of latitude 
of h\e two ends of a perpendicular arc. 

ElkMPLE. 

Given the length of an arc perpendicular to the meridian = .400,000 
feet, and the latitude of one Cnd 30 53 00. Required the lat^ude^-of 
the other end.^ 

Log. of 400,000 5-6020 

Squared, 1*2040 
Log. from table 30 53 0-1483 

^22-5 1-3523 

30 53 00 


, 30 52 37*5 Latitude require'^. 



m 
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The results found from tins table may’ be toite^^ed by 'applying tile 
numbers from the preceediiig, although it may admit of dopbl if 

t 

survey of Uiis description, any quantity much below I be worth regarding. 

TABLE 9. 

Contains\\ je logarithmic factor 'for correcting tlie preceding resdit, 
though the oper\ion of this correotion be hu’ too feeble to deserve being 
attended to. It is lescrthan that given m Table 7. The logarithm in the 
table is to be added to the logarltlim of the correction found by llife prc-. 
c’eding, the sum is the logaritliin of tlie correction. It may be howeve? 

n 

always neglected, and riiavemnly given the table to shew how safely, 

T A B I,* E 10, / 

Contains the factor natural and logarithmic for reducing distances on 
the perpendicular in feet, to their corres|(f[\ding differences of longitude. 

EXAMPLE, 

f ' 

Given the length of an arc perpendicular to the meridian 400,000 

4 

feet. Required the difference of longitude of its two extremities.^ 

Log. of 400,000 5-602,060 
Factor Ip 30 23 1*212,350 

.. \j_m 

4567-9 = 3-659ri0 

Is Uie difference of loneitude required, but it ipust be corrected by. 

TABLE 11. 

TIius, approximate longitude,'.4567*9 

I, 

Cnrreption .to,...... i.... — u..»y 

* ' 

• XVuV difference,. 4567*2 
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T A B t* E 12. 

CoNTAi#j8 the lo^rithmic facitor, for finding the difference of Azimuth 
of llie t\ro ends of A pcipendicultir arc. 

EXAMPLE. 

Let the length of a perpendicular to the meridian \Je 375 ,006 feei, 
and the latitude of the right angle 31 07* Requlreir the diflerencie of 
AzutuUh of its two extlremities? 

Log. of 375,000 5*5740 
Eactor to 3l“ 07 7*77^ 

'tlifferetice of Asimuih required 22*30 s*=s 3*3483 

Ip this difference were greater it mi^ht be necessary to csorrect it by 
Table iL as in the case of the longitude, but unless the correctiod 
amounted to a few seconds it is hardly worth attending toj particWdrly- as 
Azimuths ar .2 not easy to be observed with great precision. 

It* is to be notedi that thotigh th^e two tables give the correct dif¬ 
ference of Azimuth of the two ends of the perpendicular, yet that this is 
not always the difference answering to the two ends of the corresponding 
oblique arC, because it is evident, that where the arcs are large tiiere will 
be a Considerable spherical excess, and this must be taken into considera¬ 
tion always; 


VOL. XIV. 


4 Z 












































VII. 


On (he ancient Geography of liulia. 


By Lieut. Col. F. W1LFOJR.D. 


INTRODUCTORY REAIARKiS. 


A FEW years after my arrival ia India, }r tieg^an (o study the aucleal 
liislory, and geography of that couuft y ; .ind of coarse, oude^voar<?d lo 
procure some regular Avtuks on the sahjecl: the attempt proved vain, liur>iigh 
1 sparetl neither Iroiihle, nor money, and I had given vip every hope, when, 
mos4. unexpeclotlly, ami througli mere cljanee, several geograpineat tracts in 
Saiiscrity fell into my hands. I very much regret, IIkiI Ihejl^ dm not make 
their appea*^.nc*e someA\ liat earlier; for time passes an nv h?cilless of our 
favourite pursuits. 

Is some of the PurdnaS, tihiere is a setdion called the D/mvana-eoda, 
a magazine, or collection of mansions: hut these arc entirely mythological, 
and beneath our notice. Besides those in the Pnrduas, there are other 
geographical tracts, to several of which is given the. title of Cultetra-satndsa, 
or collection of countries; one is entirely mythological, ami is highly 
esteemed by the ,* another in my ])(KSsession, is entirely-gt-ographical, 

and is a most valuable work. There is also the Trai-loci/a-derpana, or 

5 C 


VOL. XIV. 



On THK ANCliiM’ 


:i 7 1 

mirror of ili ■ tluee \\oriels; but it is wliolly mythological, and written in 
the dialects of the countries about MuUra, St. Patrick is supposed 

to have writlcn such a book, which is entitled de trihus llabilacidis, and 
this was also entirely mythological. 


Tiieuk arc also lists of counlnos, rivers and mouiitjiins, in several Purd- 
nan, and other books; but tlicy are of fettle or no use, being mere lists of 
names, without any explanation whatever. They are very incorrectly 
written, and the context can be of no service, in correcting the bad 
spelling of proper naiiies. These in general are called Desd-nutldy or 
garlands of countries; and are of great antiquity: they appear to have 
been known to Megastiienes, and afervvards to Pliny.* 


Ri al geographical Irtvtlises do exist; but they are very scarce, and t!\c 
owners unwilling, cither to part with them, or to allow any copy to be 
made, |‘>giTicuJarIy for strangers. For they say, that it is highly improper, 
to impart 'any knowledge of the state of their country, to foreigners; 
and they consider iiese geographical woiivs as copies of the archives of 


* CoNtrUkT 20lh Chapter of th<i 6th Bewk, in which th« accaunt of #« many countries all 
ovof India, cannot be the lesult of the travels of several indivuluals, but must be extracted from such 
lists. In the I7th Chapter of the same book, I’liny savs that Sewtea, iu his attempt towards a de- 
ii ipttonof India, bad nentfonad no leas tbah sixty rivurs, one hundxad and twenty nations or couoi. 
tries, besides mnuntains, and in the latter part of the said chapter, out of this account of Sehxca, 
he gives us the names of several mountains, nations and rivers. 

It is my opinion that in tbs tunea of Puny and Ptolsmy, they had a morn full and copious geo- 
grnpUIcal account of India, than we had forty years agv. Unluckily through the want of regular 
itineraries and astronomical observations, their longitudes and latitudes were only inferred; and 
this alone whs .suilicient to throw the whole of their geographical iulormatioD, into a shapeless and 
inextricable mass of confusion. 
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Ihfi government of their country. Seven of them have come to my know¬ 
ledge, three of which are in my ino^ejaion. Tiie two oldest are the 
Muvja-prati-detid-^vyavast'kdj or an ivccounl of various countries, written 
by Rdjd Munja, in the latter end of the ninth century: it was revised, 
and improved by Rdjd Bhoja his nephew, in the beginning of tlie tenth, 
it is supposed; and this new edition was published under tlie name of 
Bhjn-prali’des/i^vijavast'hd. These two trealiseir, which are volumin¬ 
ous, particularly tlie latter, are still to be found in Gvjardff as I was 
repeatedly assured, by a most respectable Bandit^ a native of that coun¬ 
try, wfio died some years ago, in my service^-^I then applied to the 
late Mr. Dui^an, Governor of Uomhay^ to '|jrocure these twd geogra¬ 
phical tractsfbut in vain: his enquiries however confirmed tijeirExistence. 
These two are not mentioned in any Sanscrit book, that I ever saw. The 
next geographical treatise, is tliat written by order of the fatuous Bucca- 
n\v\ or Bucca-sinha, wlio ruled in tfie peninsula in the yeai^of Vicra- 
ma'ditva, 1.341, answering to the year 1285 of our era. It \s IlitJiitioned 
in the commentary on the geography of the Malid-hhdraldf aivd it is said, 
that he wrote an account of the .310 ^dfdships of and PaUbMra 

is mentioned in il. ' I suspect that tliis is the geographical treatise called 
B/mvanorsdgara, or sea of mansions, in the Dekhin. 


A passage from it, is cited by professor Sig. Bayer, in whicli is menti¬ 
oned the town of Nisadahuratn, in the Tanml dialed,^ but in Sanscrit 
Nafimhapwr, or Naiisfwjmr, from an ancient and famous king of t^al nam©s^ 

m ^ 

* In which da is th^tnark of the possessive case. * * 
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more gpiirrally called Deva~nahmha, and Deo-jiaush, in the spoken 

dialects. JIo appears to be the Dionifsiusy of our ancient mytbolog'isls, 

* 

and reigned near nionnt Meru, now Mar-cohy to the S. E. of Cabul. 


The fourth is a commentary on the geography of the MahcMdrat, 
written by order of the lidjd of Paniastija in the peninsula, by a PandH, 
who resided in Bengaly in the time of TIussein-shaii, who began his 
reign in the year 1489, It«is a voluminous work, most curious, and 
interesting. It is in my possession, except a small ])orlioii towards the end, 
and wliich I hope to bt yble to procure. Palihuthra is mentioned in it. 


■ I 


The fifdh is the Vicmma-sdgara: the author of it is uulruown here: 

however it is ofUni monliom^d in the Cakvlrasamdsay which, acw'ording* to 

the author Ifimself, is ciiielly taken from the Vkrania-m^ara. It is said 

to exist stVil in the peninsula, and it existed in Bcngtdj in the year 1618 . 

It is cofisidei'bd as a very valuable work, and Palibothra is particularly 

mentioned in it* according to the author of the CtfluHra-sanmm. 1 have 

only seventeen leaves of this Work., and they are certainly interesting. 

Some, suppose, that it is as old as the time of IIccca-raya, lliat it was 

<• 

written by liis ordi r, and that the author was a native of the DeUim. 


But the author could not be a native of that country, otherwise, he would 
have given a belter descripbon of it; for his account of the country about 
the SuhLadri mountains, of which an extract is to be found in the CsJictra- 
samdsOj is quite unsatisfactory, and obviously erroneous even in the general 
outlines. The account he gives of Tm/nwa-ra/f is much better, and there 
he lakes notice of an ancient city, wliich proves to be the Bata of Ptolemn', 
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the metropolis of llie Bata, Its Sanscrit name is Vafa or Baffi, so 
called because it was situated fn the Batdrauya, or forest of the Vat' tree 
or Ficus Jndica. Our author says, that it is two Cos from CuUalamy called 
Curtalani in 3Iajor Rennell’s map of India, and to the west of Tranque- 
bar: it was a ^famous place formerly; but it is hardly known in the 
Caliyugy says our author. Close to it is TVimhdtmgdU~grdma, Two Cos 
to the west of Valdranya, is Madhydrjuna, a considerable place, and five 
Cos from this is Cambhacolam a large place also, inhabited chiefly by 
pot-makers; hence its name, and it is the Combaconum of the maps. The 
distance belwe^ CiUt&lam and Cumbkdcolam js jafne Cos, and according 
to Major Ren^ll's piaps, it is about sixteen 6. miles, which is i^fficiently 
accurate. | 

TaiT^xlh IS called the Bliimana-cosa, and is decl d to be a 
section of the Bhavishya-purdna. If so, it has been revised,^nd many 
additions have been made to it, and very properly, for in its Jri^nal state, 
it was a most contemptible perflirmance. As the autlior mentions the 
emperor Selim-shah, who died in tlij 1552, he is of course posterior 
to him. iHs'k ^liiable- >svork.^, - ^lidditions are always incorporated into 
the context in India, most generally without reference to any authority; 
and it was formerly so with us; but this is no disparagement in a geo¬ 
graphical treatise: for towns, and countides do not disappear, like histo- 

• 

rical facts, without leaving some vestiges behind. I have only the fourlli 
part of it,'which contains the Gangetickslip^owinces. The first jgppfTHltK 
JLsaw, contained only the half of what is now in my possession; but it is 
exactly the same witli it, only that some Bandit, a native of Benares, has 

5 D 
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introduced a very inaccurate account of the rebdlion of Chaityan-sinha, 
commonly called Cheyt-sing, in the year, I believe 1781: but the style is 
dilfercnt. 

The seventh is the Csheira»aamasa already mentioned, and which was 
written by order of Bujala, the last R^d of Patna, who died in the year 
1648. Though a modern work, yet it is nevertheless a valuable and 
interesting performance. It pontains only the GmgeHck provinces and 
some parts of tlie peninsula, such as TricMnd-'oaii, &c. The death of the 
Rdjd prevented his P^dit Jagganmohun from finishing it, as it was 
intended]) for the information of his children. 

I 

V, .• •. 

'•I 

The last chapter, which was originally a detached work, is shi account 
of Pdtalhp^ira, and of PdU-bhdtd as it is called there, and it consists 
of forty-s^en leaves. This was written previously to the get^aphical 

I 

treatise, and* it gives an account, geographical, historical, and also mytho¬ 
logical of these‘two cities, which were contiguous to each other. It gives 
also a short history of the and of his ancestors, and on that 

account only was this small tract oi^inally underlakeii; We may of 
course realsonably suppose that it w^as written at least 170 years ago. 

The writer informs us that, long after the death R^d Bijjala or 
BamjALA, he was earnestly requested by his friends, to complete the work* 
,«i>r fft-lpqst to arrange the m^l^ials, he had already collected, in some 
order, and to publish it, even in that state. He complied with''their 
request; but it must have been long after the death of the king, for he 
mentions Pond^chery; saying, dial it was inhabited by Firangs, and had 
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6iree prettjr temples dedicated to the God of the Firan^St Feringiea or 
French, who did not, I believe, settle there before tlie year 1674. He 
takes notice also of MandLar6jya, or Madras, 


The author acts with the utmost candour, and modesty, saying, as I 
have written the Prabhodct-chmdricd after the “ Pracriyd^caumudi (^Ihat 
« is to say from, and after the manner of that book) so I have written this 
** work after tfie Vicramoir-sagara, and also from enquiri^, from respect- 
“ able well informed people, and from what, I may have seen myself.” . 


• 

* 

In the Cshpra-samdsa, two other geographical tracts are mentioned: 
the first isjAe Dacahorc'lumd'aca, amf the other is called liesd-^^aU, which, 
accordii^g to the author’s account, seem to be valuable wcp^is. ' Tftfere is 

about 200 years old, it is supposed. I have only eighty* leaves of it, 
and it contains some very interesting particulars. In the pVninsula, there 
is a list of fifty-six countries, in high estimation among the natives. It is 
generally called, in the spoken dialectF^f India, Ch'hapana-desd or the 
fifty-six couhLllUS;' 'ibwas mentioned first by Mr. Bailly, who calls it 
Chapanna de Chalou, Two copies were possessed by Dr. Buchanan, and 
I have also procured a few others. All these are most contemptible lists 
'■‘of names, badly spelt, without any explanation whatever, and they differ 
materially the one from the other. However there is really a valuable 
copy pf\ in^e Tdrd^tantra, and.^>^ished lately by thcj 

I have also another list of countries with proper renlarks, from th^ 
Gdlava-tanira, in which there are sever’d! most valuable hints. However ^ 
these two lists must be used cautiously, for Uiere are also several mistakes. 
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This easay ou the ancient geography of the Gemgetick provinces, will 
consist of three sections. The first will treat of the boundaries, mountains, 
and rivere. In the second will bo • dest^ribed the various districts, with 
some account of them, as far as procurable. The third section will be a 
comparative essay, between tlie geographical accounts of these countries 
by Ptolemy, and otiier ancient geographers in the west, with those of the 
I*aurdnics. Then occasionally, and collaterally will appear accounts, 
botli liistorical and geographicsd of some oT the. piincipal towns, such as 
Palibothra and P&toii^putra now Patna, for these two; towns were close to 
each other, exactly like f^ndon and Westmumter. 

• The foijpier was once the metropolis of India ; but at a**,very early 
period it was ''^pstroyesd by the Ganges: an account of it is in ^.eat for¬ 
wardness, an^-^ nearly ready for the press; Its name in Sanscrii 
Pdli-bfuttld^KO be pronounced Pali-bhothra, or nearly so. Uaii-gram near 
PJid gnlftitr,, wf/'ver was the metropolis of India ; yet it was a very ancient 
city, and its history is very interesting. It was also destroyed by the 
Ganges. Cluitirayur or Chattra-gx^, was tlie metropolis of a district in 
Bengal called Gangd-PJddlta. It is CIdtpur^^,jxsi^ and it 

was the Gangd o\',Gange-Regi(^.of P’Toi.^yi\'j^hacca, or ratherJP/Wngi- 
Bazar, is tlie Tugma of Ptol.e.’my, the Taukhe of Et-Edrissi, and tlie 
AnivmeLa of Pliny, &c. 


copies of these treatises on geography, vvill be 

deposited vvl'd; the Asiatick Society, and ultimately the originals tliemscvyes. 
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SECTION L 


! » 

Boitndai'ies of Anu-Gangnm. Its Fores'fffy ^lountains' and Ihvers, 


-A.NIT-GANO AM, signifies that country, >ivhidi extends along the banks 
of the Ganges. TIic Gangetkk provinces are called to this day Amh- 
khenky or Anonkhek in Tihety and KaacaCy hy ihn^^arlaes ; anti they have 
extended tliis appellation even to all India. The Ganges is callc^ Kaukfiy 
or KankhiJ'in Tibety and Kengkitty or llengho by the Chines.c.* ' 


H.kl^‘ 


( 


-^-rflrr'-G’xvGJ3/, has to the north the Himalaya mom\lains,’^and to the 
south those of VindhyOy M’ith the bay of Bengal: llie southerr^bYn^dary of 
Ardcaiiy is also the limit of Anu-gangam towards the south, in tfiat part of 
the Country. To the west it has the river Dilshadratfy now the Caggar. 




0 «. 

Of the easternTiounaa.y, we/-^t present ascertain only a few points, 
which however will give us the grand oullifies.' Tiic Bagfm-nnndana 
mtpntains to the east of Ardcan and of ChaC(a-gramy are the boundary in 
Ihc soutltp^sl: from thence it trends towards the N. 15. to a place called 

or sixty miles, to the cast of Man ipury which last is 

' .. ! 


Tilfisti p> i44| ud Det GaignUf &c. &c 
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upon a river called BraJmo-tarir, MairartCs true Sanscrit name is Maya- 
rama, and is amongst hills on the river Subhadrat which goes into the 
country of Baramd according to the C^kStra-satndsa, Tlie Siibftadrd is 
the Kayndumyn, mentioned in the account of the embassy to Aoay and it 
falls into the Airaoatif in the Biintian empire. From Mdirdm the boun¬ 
dary goes to a place culled Manatdrd, near the mountains of Prabhu- 
cuVlidrOf which join the snowy mountains, in some place unknown, "riio 
Prahfm mountains are the easUirn boundary of Asam, and Uirough them 
is a tremejuloas chasm made by PAHAstj-iiAMA, and which gives eulrance 
to llie Uraivna-putra iv^o India* 

IkYo^n these are the famous Vdaya, or Unnati mountkH?- or range, 

I 

beysAiu wintip the sun rises, 

■ /' 

The Viplhyan hills extend from the bay of Bengal, to tlio gulf of Cam- 
hay, pd ihef are divided into three parts, the firel or eastern part extends, 
from llie hay of Bengal, to the source of the Narmada, and So/fa rivets 
iiiclasivcly, and this part coutain^he Riesha, or bear mountains. To the 
west of tliis, as far a« the gulf of Ccpsli^y, is the se c >^restern part, 
the soutkem part of which,,is called PdftytHra, or FAripdtra, and tjic 
norlhern part, w hich extends from the gates of Diili to the gulf of Cambay, 
is called Raicata, . 


.-^w the third or soutliern i^rlion of these hills, is simply ^.alled Fin- 
c/A//tt,^nnd* is to the south of .the source of the rivers, NartmtU^K and 
Soda: the rivei*s Tapi or T'dpti,niid the Vaitaram near CiUlac,.asc from 
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the hills of ^Yndkya^ simply so callctl. All llie Pumnas agree, in Iheir 
description of the hills and rivers of India, except that Uie Raivat hills 
arc always omitted in this account; but they make a conspicuous figure in 
tlie history of Crisiin a. 

The inferior mountains in this extensive region, are first, the Raja- 
melud hills, called in Sanscrit, Sushnni: they are well described in the 
commentary, on the Mahd-bfiaral : they ai;e also called Caeshtaat, from a 
tribe of Brahmns of that name, settled there, and w'ell known to the 
Pur an as. 


Then the ChatTgudri, or the rhinoceros hill, from CluiV^^a, to be 
prouoiii^d Charga or nearly so, the Sanscrit name of tha^aninuil; and 
_ AjJ ^fstill remains in the names of llic two districts of Ctii^uckpur, and 

Carruedea, Tlicy are mentioned in the Cshelra-samdsa. ELn\N observes, 

! I 

that in India, they gave the name of Carcason, to an anirnarwlth a single 
horn. This word comes from C'harga, and in the possessive case, and 
in ji.derivative form C'hargasi/a. Persian, this word is pronounced 
Khar rack 


To the S. W, of these according to the Gdlavn-tantra is tlie Grtdhra- 




Ccula, or vulture peak; Oie hills, called Ghiddore in the maps 




BeWi^n ir&, and the Smia fiimons hills of R/iJq^y^fis, 

^Jjp^fiuse there was the royal mansion of Jara'sandha, They are called 
also Giri-vraja, because he had there' numberless Cow-pens. Between 
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the Hoiia, and the Ganges at Benares and Chmar, are Mauli hills, 
called also llohita, or the red hills, and after them the fort of Rohtas is 
denoiuinaled. 


✓ ■ 

Bktween the and the Tamasay or TonsUy is the extensive range of 

Caimuvy in Sanscrit, Cinimrityu, so called because it is fortunate to die^ 

amongst them. TIic hills of C/flanJarafi and Chitra~ciUa, or Chilra’-sdmi 

in Bandela-c'hand] arc often mentioned in the Purdnas, and also in 

0 

some poetical works. Beyond the ChainJmla arc the famous hills of 
Jiairafa, which strcUJi from the Yanmnd, down to Gar}aral\ and in 
a iS. direction along 'tie Yamuna, as far as Dilli. That part of 

them whici^h lies to the west of Mat'uurd, far north as is called 

the tJrtfrr.^i.^iulls, in the Scanda^purdna, and Mdija-giri, in tli^e BUdga 
vnf. h '^i'heyjs ere the alK»dc of the famous Ma'ya, tlie chief engiiUs'^i’of the 
Daifi/as. makt?s a most conspicuous figure in llie Purdnas, and parlP 
culaiiy in ()th^ Mahd-bhdruta. Tlic scene of his many atchievements, 

and pcrfornianceH w':is about BiUi, The inhabitants of tfiese hills calls 

< . . 1 

r 

themselves Mayas or Meyos, to Uiis day: but by their neighbours they 


arc denominated ]\tcyocdli, or Mevdt^s^ 


The inferior mountains in the east, are the Gdra hills, in the spoken 
dialects Gdro, between the Brahma-putra and Silhet, along the southern 
boundary of Asdma. They form a very extensive range, tlie western parts/ 
of which are called 

* * 

'♦ G-. CommenUrjr, p. 695 of my MS. ' 

f Scanda-purdn a, tfctioa of Revd. Bhdgavat, section the 10th. 
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iir; in the ea^m parts they are d'enominaled Ndmrdpat from the country 
likewise,* To the south of GdsTa or Gdrgdnhf are the Sdradd hills, men¬ 
tioned in tlie Cdlicd-purma: the natives call them Iraida, and tliere are 
tlie tombs of the kings of ABamu. 


There is another range of mountains to the east of Tiperah, and, which 
forming a curve towards tlie N. E. passes a little to the eastward of the 
country of an ancient king called Heif am|a, or Heramba. The name 
of the country is Cd^dr, and its metropolis is (Tltaspury the Cachara and 


Citspoor of the maps. Tliese hills are called T^ilddri, or mountains of 
TilOf in the CsJtetra-sam&sa. In them and to eastward of Ots&ra is 
TUMri^^lp^grdm, or the village of Mala, in the hills of THa. 5t is called 
■uTtne spoken dialects Tildndrira-mdld, and the author of tl^r’abdve tract, 
says that it is a pretty place. 


To the north of India are Uirce ranges of mountains, wAa ir snowy. 
Is to the norln of Nipdla or Naya-pdla; Hcma or tlie golden mountain, is 
beyond Tibet, and Nishadha, is still further north. Nay~pdla is between 
the Pdde^qt dj:.£>ot.ja£Jhe mounlais«, and Hima. Our ancient geogra¬ 
phers were acquainted witti the two first; Hima or Jmaus; and Hema, 
Iliniada, Hemoda, or Emodus, Their information was no doubt very 


tlefective, and their ideas concerning them were of course very indistinct 
^^d conoid, ^ appears from Ptolemy's map. That author has added 
ainnfJ|[io^iran^ h§ calls BepyrrfifltaA This range, w'ith and 


Namn^a, is different from Cdmrupa, which is toward the N. W. in A'suma, and the former 
toward the S. 1^. is to the north of the Brahma-putra, and Namriipa to the south of it. 


5F 
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Emodusy he has disposed in the shape of the letter Y. Imailh is the shaft, 
and the others make tlie two branches; Emodus is to the left or north, 
and Bept/rrhus to the right or south. Emodus beyond Tiheii ^ entirely 
out of its pliu:fi here, and of course must be* rejected. Bepyrrhus is derived 
from tile Sanscrit BJwiia-padaj or B/mya-pdday or the tremendous pass 
up, and dfnvn I he mountains; literally the tremendous footings, rests for 
the foot, or sieps. I'liese words are pronounced by the Nay-pdlese 
BhSni-pht'd, or Bhfm-pher, and Bhay-phed, or Bliay^pher: but in Hindee 
Uiey say B/um^pa'id, Bhay-pai'r andBhfm^pairty Bhay-patdyOr BKay-pwtru 


The "^aurduws admit it is true, this etymological derivation of these 
words, anil of B/unia^pUr or Bhaya-pur, the dreary mahsionr'^fetali^♦hey have 




transferred & sonsation of terror from strangers and travdlcis, to the 
inhabitants fiicmsclvcs, and have framed several legends accordic^. 
When VaA^ i‘u-UA3ii.\, imdorlook to destroy the Cshettrisy the C'hasas, 

(1 I 

who then Kved below in the plains, fled to the mountains, where they con¬ 
cealed themselves in the greatest dismay, and consternation. A vast body 
of them went tt» Julptsa or the pktee of the lord of speech, at Iht^ foot of 
the hills and a lillle to the eastward Tistdy to t hiin, tmd claim 
his protection. They then ascehded the tremendous GhdtSy according to 

the CsUetra-samasa, In the same treatise, it is said, another body of them 

'!*'**’ 

to the north of Asdmay ascended the hills and settled at a place called also 

«4~'i 

Bhima~Dati~pw'iy or the town replete with fear and terroar, mor^^*!r<rnmonly 
Bkftn-pah'iy wliioU imjilies that the town^j^iMr, ihe/valleys 
and passes pa V or paer, at the fool of these hills, were filled with ^ierm," 
and the iiihahiUuils still Ircmbic at the name of Paras'u-kajha. In the 
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commentary jn the Maha^-bhArat, the name of this place* is wrillen 
Bftima-spJmrddha, or rathet ’Bktma^pardd/ict, because BhIma, having 
defeated, in these passes, the 'arir^ of Baiidmra, laughed and rejoiced 
in consequence of his victory. The first etymology, 1 think is by far 
preterablc. This appears to be the mount Brfnfrrhus of Ptolemy, and 
its erroneous direction in his map may bo rectified: Bepi/rrhus, and 
Ottotocorrfui are parts cd' tlie Padctpa^ or loot of mount- llhnfilaijaj and 
ought to be connccled as such, Bepyrrhm^ t(^ tlic^ 'vvest and OttorocorrhaXb 
tlie east, and to Uic^orth of Anaina; forjlic latter is only a prolongation oi|^ 
the former; ' 

• 

^ *ritE^ miry of Gad a or Gdda-grdma is pronounced by the natives Gor* 
or ythat is to say the town of Goa, whateveifibe ils ntban- 
through liio rest of India it is called Uor, and also by our writers' 
of the J7lh cciilury. Even Ptolesiy writes it Cbrr/m as in Oil *ro<^nrrha, 
'riiis country is generally called Asdmu, and is divided intoAwo parts 
Ultara, or (Jttaro-gnruy and Dacskina-gorUf in the spoken dialects 
Uilar^golf and. l)tkhiti-goU tiiat is to say, norlli and soutli Gora, In the 
sjiokcn dialects thata. two diviaiavws,* are also called • lUtar^pdda, and 
Dekhin-'pdda, Inal is to say Uie N. ai^d S. division. 


^ The Damaai of PTOhE^jv, imply the southern niouuUiins, fri>ni the Han- 
^rU and wliicU signil’y the south; because Yam a 

rulSTlc^ ^^i»3e. wordjirin th^^spokeii dialccU;, are prouoanced. 


. * Pack 63» 


of 
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Hnd Jamasya, from whichHast the Greehi made Domoaoj, aS^Diamum for 
Jamund ; and when Pliny says, that the HmMs called the soutliern 
parts of the world Dranmat wc should read Diamasa or Damascu Be¬ 
sides, Jama, or Pluto, is supposed to reside particularly there also, hence 
these mountains or part of them are called Jamflrdharaj which imply 
eiUier the souUiem mountmns, or tlie mountains of Jama, Uie ruler of tlie 
souUi, in Sanscrit, In the spoken dialects, they say Jamdherat from whicli 
BfUNIER made Cluamdara,* 

] 

Beyond Asania arc the Prahhu^cdVhdra mountains, beyond wliich are 
those caUjed Udaya, or froih behind which the sun makes his appeai aiice. 

lMi2EDriT*ELY after tlie mountains of ^sdma,. according' to Ptoi^emy, are 
those called ShmmUhmi, which appear to be the XJdaya mountains the 
Paurdt(ic8,^Lxid the Urmati of lexicons. TJiese are declared to be the 
^St^inanla, i»r Jdie very limit of Uie world, from which Ptolemy made 
SemanthirU, We may also say Samunnati the very place of Uie rising 
of the sun; for the particle Sam^ used here intensively. Samanta is 
found in lexicons; the other never tMhe best of my-taiowledge; still it 
is admissihle, for it is correct and grammatical. 

Let us pass to the mountains to the east of Bengal, Between that 
country, and Traipura^ there is a range of hills, which pa^^ islose to * 
then all along the sea shore,.und en^fe near A This 

***?**^****"*"*""******* ==============s==s=asassa»assB5a;iS^5saa 

♦ Accoaat of Atima^ AsfAkk RmarcKti, Vol. 4d p. 175. 
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raiiiig:e’‘isi csX\^:Ragh%b-mndana in the C8hctra^^ama^a,m\A in the district 
there are two portions of it, one is called C^Mdra- 5 'ec’Ao^tf, 
or Chandra-gtri; in this is Sitd-vund'a, or the pool of Sita", and the burn¬ 
ing* w<^. The other poiHion is called 


The moimtams to the eastward of Traifura, and of Guagdnh, are men¬ 
tioned in the above geographical treatise: in the northern |>arts they ai^ 
called the Tilddri or Tailddri mountains, with several places of thafcj 
name, as we have seen before. The Peguers are called also Taliam, and 

it is po^ble that the 'PaUddH or the mountain of Tild or XaUd nuS^ have 

* • 

been so called from that circumstance: for they consthnte, at fOaSt ia tka 
"lower^ilB of that range, the natural boundary between* and the* 
Ta/«p 4 K;ountry or Pega, Between Ardcatiii and Jind, ia the Dlmoua * 
pass of Tdiid or ToAdku . • 


In' the CjAteit^samotaihe Ck^ Chat'gdnh river, is ciaid Co 

come from the Jaya^n* ov moimiUunR of victory, and the NMhi or N6f^ 
river, from the S/mardaist golden moontains; but these are^^ortions only 
of the above range. The motmitaiiis, as well as the country to the east- 
ward of Trd^pura are often called Uemg by the natives. When we 


rmd in Major Dow*s Idstory of Hindooskm, that Sultm Sujak fled from 

through the almost impervious forests and mountains 
of mbUltgTBWkit should be the forests and mountains 

ot^B^ag. It is not likely that, UiaNti^ortunale prince should fly from 
Tyhdccd to Rangax^ti on the borders of a great way towards die 
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north; but it is more natural to suppose, that he darted at once iuto the. 
ivilds of Trai-pura and Reang, 

Ptolemy has bestowed Uie name of Maiandrus on this ran^,.'but. 
which is now unknown. It is probably derived from Mayun, a tribe' 
toween Chat'ganh, and Aracan* according to Dr. Buchanan. In .this 
jpw iMayuaddn signifies the Mayun mountains, and are also: 

‘|<Jalled.Moan.t - ‘ 

By ^strange fatality, the northern extremity of mount Maiandrus in 

Pt^o^emx’s maps, is brought close to the town of Alpsanga, now EUasing 

^ ^ — 

on the hfffmgs river, ^ the N. W. of D*bacca, This mistake is entirely. - 
owing to his tables of longitude andlatitude, which were originally >erroim- 
ous, and probably have been made worse and worse by iVanscribei^: but; 
this may'-^be easily rectified, by adverting to the interesting particulars, 
which he mentions concerning mount Medandrus* In the ^tper 'pafts 
of it, says he, are the TUaidai, or the inhabitants of the Tilddri or Tild 
mountains mentioned before; these are also called Basadx. in the 
Vdmantk^purdna, section of the earth,, the BkoLsadft tribes are mentionodi 
as living-in the easternmost parts of India* Ptolemy, says, dhat the 
Boaaddss had a short nose as if clipped* and'were very hairy^ with a 
diest, and aibroad forehead. They were of a white* cobur^pd .T sppK, 
poaenitkie that of Uie PegUers, called b^is^P^rs^ writ^,^ wj^ca^ 
andfixi'^mcrit Capiaa^ ’ ’ ' v 

■ . . ' .ra';, , m 

* Atiatiek lesearehft, Vol. Cth, p- S28. 
f Asiaiick Rese(trc^Sf Yoi. Stb, p. 335. 
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Oh one of mount MaimdruSf according to oui^ author^ are iH®! 
"Nonga^o^a, which, he says, signifies naked people, and this is to this ‘day 
tlie true meaning of Nanga-loga in Hindi: their country is repeatedly 
called Nagna^d^sdi or 6ountry of the naked in the Pwrdnasy and they call 
themselves or the naked,;hi^t this word they generally prohounda. 

J^ncld* Xhey c^HjCd also Cwpi], and in the Califitra-samdsd it is said^^ 
that the origiiu^! n^te m Cerniv^.i^d^^mtica, which are pronounced indiid; 
dialect of that cqunUy .CeMji,.Cf 2 Mca^pr. Cciflc^ and Portuguese writers inBot 

tion the country of Cm,, tp ^i^^ard of J5c»ga^. -) 

The Vindhyan mountains are in general covered with forests called iih 
Sansenty Aranda or Ataviy and tliis lae^ implies animpervious woOd,^ nenP^ 
Jly-e«»-''The Vindliydtavisy aTje often mentioned in the P«mias, and poetical 
works. They are divided iiUo forest-QantGmjs,.mentioned in the lislsof douh^ 
"ITiiSinthe Pur anas, aiud in g 0 qgra,phical wprks among these forest-canCons, 
ton are of more reiiovru, tlmn.^^ others,: these are to the eajjf of the river. 
Son a, and arc called in the ^ove lists Das drna, oxid in gl?f»graphicid- 
tracts Das dra»i'ya, or the ten,ihres|s,,and in every one of them is a strong¬ 
hold or fort BXna, and Das arm signifies the ten fprts. Another name for 
these forts is Uttamdrnai which implies their pre-eminen^se; and superiority 
of power above the others.. These ten strongholds are probably th^ 
Ifasapun or ^c^polis pf the section but one of the Padmarpurdua,i 
and of alw. , There resided ten cliicfs, who availing themselves of 
tiie^tSpSi'iaa of.their n ^hl^u rs below, be'^ame iiil! robbei's, gmtl obtaiu- 


cd atfvarious peripth^ 



honor. .They were like tho savage 
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tribes of Btu^ffnehdl, oftly they acted u^n a ti-rgofi and of twrso n 
mcH^ hoiiorable scale. 

r 

Tress Ajrests are in genoral called JhMi^^'band'ay always pronounced 
JhhHrt'handC in the spoken dialects, wliidi fagnifies a country abounding 
^Ih Jk&ri, or places overgrown with thidtets, and underwood. However 
Uasre are many extaisive forests of large and tall trees of various Eorts, but 
^ker these there is no grass, alid very sdidom any underwood: tliereforc 
Die copses arc most valuable, bang fit for the grazing of cattle. 


The^ ten cantons included all the woods, hills and wHda of south' 
JSa/uir, with the two districts of Surugmff/i, atid Gmgdpvr in tlmlbuVb. - 
We have also the VwAda^Aranya, or twelve Ifbr^t-cantons, including the 
ten before menlionetli with the addition xtf Bandela-c^handrand Baghela^' 
c'hand', Aniljier name for stich woods and ‘fiiickets is Jh&nci and Jhdntar; 
which iJhe natives of these forests, generally pronounce Bangi and 
Ddngar, accordiirig to the Cshetra-scmditt, tod* to the natives also, who 
call themselves Bnngaym from iidndeUh&fiandTt all the way to the bay of 
Bengdf, and their country Bungiya, Theofiier Hindus however call the 
Whole Jhdr~c*/umdf, and it is noticed in Dow*k history of ItuUo, and in 
iliat of'Bengal by Major Stewart,* and also ‘either by Tavernier or 
Bernier, but supposed by them to be a' town in the vicinity ofj^erham» 
jmr, mateadof an extensive forest They p.U-Jl GcAarctmidj. aiid -sup- 


ive forest They^P^j^GcAarcioiiBfj, aiid ^sup¬ 
pose ifc to mean a cold place. In BenganUey call it Jangalrten and 


• Hiitory of Ber^ p. 19S.'3S«. 171. 




Givhsraphy op India. 


393 


m iiie Cslietm^samdsa, iJtii^^(il‘Csh^tra and Jar'c7i«Hrf/, all implying the 
^ood)^ Ql>mry. In tfie OdmpanyN Registers, they arc called the Jungle^ 
mehdls or foresl-canloiis, • • 


Accordin'g to Major DiS^^ histoty, wlien the emperor PirospIU, in the 
year 1358, was returning from he passed through the Padimivati 

tbresl, whicli is one of the old names of Patna, once the metropolis of tl|at 
country. Th{?se forests abounded with elcplianls, and the emperor cauf^-L 
many. For a similar reason, the mountains and forests o( Jlidr-r'liand' ori 
called, in the Peutingerian tables, the Xjymodujf mountains, abounding* willK 
elephants, and placed there to the south of the Ganges. They reaiiy^vvertT^ 
in tljc r^'^uitry of Magadh or Magd, as g’enerally pronounced, and which 
was also the name of Patna and of south Bahar. Much informalioii con- 
,cernit% India, was derived from Arabian merchanls and sailors, by wliom 
the Greek and Roman fleets were chiefly manned. These t^ the names 
of countries prefixed the Arabic article Al,‘as m Ai-tihet, Al-siA. Ac.: tin is 
they said AUmogd for Magadh, At~murica and Abdnjyaca, for Mura 
or Muried and Aryydca, from which the Greeks made Itimyrica and 
Lariaca. JS/-»iaieri or Paf«a is'placed, in ilie above tables, 250 Roman 
miles to the eastward of the confluence of the Jumna with the Ganges, 
and its name is written there Efymaide. • These forests arc called ilfcA/m- 
vdn or besa^r forests, and the inhabitants Bhalldta or Bhdllafha, bear lum- 
teVs oj^lwar Idllers* These are the PhyUitm of Ptolemy, and the Bulloits 
of Captain Robert Coi^t. 'Tfaere were also the DrylDo-yhyllltop., pro- 
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bably from i^ome place called Derowlp: Uie Ckmdali nc^w the Gand$ 

(as Ben gala, from Banga) were part of the BhyUitx,^ Tlds 

tlhai these bear hunters were spread over a most extensive region. 

« 

As these extensive forests abound with snahes, the country is called in 

SatiBcrit, AhUcalietra, or snake country, and Ahi^ch^halra, from the snakes 

spreading there, their umbrellas or hods. In the spoken dialects, tl^y 

sal' Aic-het and Aiosivet, The country and mountains of Aic^shet are well 

( . * . 

ynown all over the peninsula, according to Dr. F. Buchanan in his 

Account of Mysore, Ptolemy gives to the mountains of south Bahar and 

In, tltc^'eslern parts of Bengal, the name of Uxentus ohvioasly from 

?* 

Alc-shet, In the southern parts, or in Burra-ndgpur, and adjacrat coun¬ 
tries, he calls them Adisafhrus from AJiieh*hatra. The country about 
the Vindhyan hills, from Rdjdmehdl to Ckmar, is divided into Ardam-giri, 
or within Ih^ hills, and Bahirorgiri, or without the hills, and tins lost is 
applied tovtho country to the south of Patna along the Ganges, 

i 

Now let us pass to the rivers, and I shall describe first, those on the 
right of tlie Ganges, then the rivers on the left of it; and 1 sliall conclude 
this section with an account of Ganges itself Tins I believe is -tiie 
best way, as it will obviate many repetitions. 

< ■ . 

t 

■/’ 

The first river of note below Hurdwdr, and on the right side of the 
Ganges, is the CdUnAi or CdUm, for J^tflTUfSy^d indifierently by the 
njttives, and which falls into tlic Gy^es near Carkge, She is considered 

as the younger sisten* of the Yatf/and: hence it is oa^ed j(he lesser Yemuna 
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or Calvndt* This accounts for PtoiiEMtt mistaking it for the elder or 
^eatierj^a^2)^if .and making but one riv^er of the two; Don Joan de 
Barros did the same, wh@o he says that Can^ge was at the confluence of 
the Jamu^ with the Ganges, Mr. D’A?fyi!£LE, better informed, removed 
the gren\jearJunin& to its proper place; bin carried along with it. Catioge, 
which accordingly he placed near AUafuAadt at least in. his first maps. 


The royal road from the Indus to PaliboUwa crossed this river atl a 
place called CalinUpacsha according to Mcgasthenes, and now probably/ 
K'hoda-gimge; CdlinUpacsIia i:i SaAwmt signifies a place near the Cdlim, t. 


The next Is the blue YamunM or dalmdi, the daughter of the sun, the 
sister of the last Manu, and also of Yama or Samana, our Pluto or Sum- 


^MANUd. Her relationship with the lesser Cdlindi or Cdlint is not noticed 
by the Paurmics, though otherwise well known. In the sp<^cn dialects 
it Is called Ja^auadi Jumna, and Juhund particularly in laengaL It is 
called Diamma by Ptolemy, Jomanes by Plinv, and Jobareshy Arrian, 
probably for Jobanes or Jubuna, It is called Cdlindi because it has its 
source in the hilly country of Cdlindd, called GiUindd ia tlic Oe.ographical 
Commentaries, on the Mahd-Midrata, It is the Culindrine of Ptolemy 
from Culmddn, a derivative from CuUndd. 


The confluence of the Ganga and Yamm& at Praydga is called 
Trieeni by the three rivers are supposed to meet 

there; but tbod^ijt ia^y no means fibyious to the right. It is the famous 
Sarowgl^hich pp^es out of the liills U^the west of the Yanmnd, passes 
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close to Thaneser, lo^ itself in the great sanidy desatt, and-re-appeaw at 
Pray^gt humbly oodcing from imder' CHie of the towers of tm^fofy as if \ 
ashamed of herself. Indeed {die may blush at her own imprudence: for 
she is the goddess of learning apd knowledge, and was then cbming down 
the country with a book in her hfnd, when she entered the sandy desart, 
and unexpectedly was assailed by hum'erous demons, with frighthil coun¬ 
tenances, making a dreadful noise.“ Ashamed of her own want of fore- 
^:it she sank into the groUnd* and re-uppeared at PrAjA ga or AUaJiabad, 
tor as justly observed, learning alone is insufficient. 


three rivers flow then togethei, as far as the southern Trwetu 

♦ 

in Bengali forming the trmtii, or the three plaited locks; for theijr wat^ 
do not mix, but keep distinct all the way. The waters of the Ydmund 
arc blue, those of the Sarasvati white, and the Ganges is of a ffiuddy. 
yellowish col^r. These appearances are owing partly to the nature' of 
the soil bell*w, and above to the reflexion of light from the cloiids. 

The Tamasdy or dark river, from its being skirted, at least formerly, 
with gloomy forests, is called Tonswor Tonso iir the spoken dialects, and 
by Ptolemy Touso or Tovsoa. 


It is not to be confounded with the Son a; for the Touso, according, to 
him falls into the Ganges, above Cindia Wg jhnti or Mirzapur, It is 
occasionally called Parnasa, as in thp/rayw ana^Mofcsya.-j^raw'as; and 


* Si^ioM of tbo earth. 
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at its confluei^e with tlie Gaiiges, there is a very ancient place, and fort 
scalled^tP-tWS day ParnasL 


The next river is the hateful CarmmanMd, so called, because, by the 
contact alone of its waters, we losp.at oiy» the fruit of all our good works. 

Us source is in that part of the Vimmya hills called in the Parduas 
Vindhya-maulica, wliich implies tlie heads, peaks or summits of the originjil 
mountains of VindJiya. • 

t 

t 

This mountain presumed once to rear his head, above that of Himdhya, 
and thus consigned , it, and tlie intergiediate country, to total darkness. 
One day Vindiiya perceiving the sage Agastya his spiritual guide, pros¬ 
trated himself to the ground before him, as usual, when the sage as a pun¬ 
ishment for his insolence, ordered him to remain in that posture. We had , 
such mountains formerly in the west, which kepi the greatest pcift of Europe 
in consUiiit darkness, and which must have met with a similar fate, though 

* 4 

not recorded All the ground he covers with his huge frame is denomina¬ 
ted Mnull,,or the heads or peaks of Vindhya, and is declared to be Ifie origin¬ 
al V iNDiiYA, which gives its name to the whole range, from sea to sea, and is 
supposed to extend from the So»a tp the Toma^ As the Carmmandsa 
comes from the country of MauU, Uiere is then a strong presumption, that 
ills the river OmaUs of Megasthenea: thus the great river, which he calls 
Coinmenasis, is the Sarayd,jffi^' 'v> jcalled^ because it comes from the 
country of Com^<!t\or Jji so cuJIq^ CaqtU'dia of the same author is 

the Ptma-pui^w^ through the country of 

Vni. •• I / 
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Cfcat'a. It is also called Magadhi by the PaurMcs, (ijf a ^ilar reason. 
In this inainier the Yamuna is also called Cdlindf, because it 
l!)t‘ hilly coiiiiliy' of CaUnd(i,^nH 1 observed before. 

The waters of the river Maw^were driginally as purc/abd beneficial to 


mankind, as those of any river inllhe feoiinlry. However they were long 
^.er infected and spoiled, througlr a most strange, and unheard of circum- 


Trims 'ancu was a famou$^, and powerful king, who lived at a very early 
period, and through religious austerities, and spells, presumed to ascend to 
heaven with his family. The gods enraged at his insolence, opposed him, 
and he remains suspended half way with his head downwards. From his 


mouth issues a bloody saliva, of a most baneful iiature. It falls on 
Vindliyat Ad gives to these mountains a reddish hue: hence they are 
called Rohita or LoMtaj the red and bloody hills in the vicinity of Rotas. 
It is unnecessary to remark, that this infectious saliva, mixing with the 
waters of the ilyer Maulf, would naturally infect, and render them most 
inimical to religious purposes. This legend is well known; but the best 
account I ever saw, is in the Mdka-R&iTiayart a, in a dialogue between 
Agastya, and Hanvma'n. Tlie next is the Sorioj or red river: in the 
Puardrias it is constantly called and I believe never othohvise. In 
the Amara eomt &nd other tracts, 1 am idld i^J s cidled Hiranya-bdhu im> 
plying the golden arm, or branch or channel. 

These expressions imply an arm brmich of the really forms 

two branches, before it falls inj'.o the Ganges. Tht eiterhmost; through 
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the accumulation of sand, is now newly filled up, atvd probaWy will soon 

. V 

The epithet of golden, docs by no means^jdy that gold was found in its 
sands. Tt was so called probably, on account of the influx of gold, and 
wealth, arising from the extensivetredcfcarried on through it; for it was 
certainly a plu(^e of shelter for all the large trading Iwats, during the stormy 
weather, aiid the rainy season. 

In the extracts fiom Megasthenes by Pliny and Arrian, the Smus an^ 
Ermnoboas appear, either as two distinct rivers, or as two arms of the 

•wwai,' 

same river. Be this as it may, Arrian says, that the Erannoboas wastne 
third river in Indian which is nut true. But I suppose, that Megasfhenea 
meant only the Gangetick provinces: for he says that the Ganges was the 
first and^argest; he mentions next the Commenasis or Saraytiy from the 
country of Commardiy as a very large river, the third large rUer is then the 
Erannoboas or river Soifo. 

« 

I ' i 

.. Ptolemy finding himeclf peculiarly embarrassed with regard tp this 
river, and the metropolis of India situated on its banks, thought proper to 
suppress it entirely. Others have done the same, under similar distressful 
oircuniatanoes. It is however well known to this day, under the denoraina- 
•tion of Hiranya'hdha, even, to every school boy;, in Uie Gungetiek pro¬ 
vinces, and ill them there is no other river of tliat name. 

The oriyn^fiUhF and of he Narmada is thus described by 

F. TtS^^THATLEf * authority olp English officer, who lurveyed 



400 


On the ancient 


it about the year 1771* “ accwding to an English Engineer, who went 
** from AUahabdd to the source of llic Narmaddf there are iluieg. riverSa,- 
which have tlieir origin a pool eight yards long and six broad, and 
“ surrounded by a border of limck. This pool is in the middle of the 
village of Jmarcan't'aca, A1|ove it is a rising ground about fifty yards 
“ high, on which Brahmens baVe built houses. Tlie Narmadd flows 
[from the said pool, a mile and half towards the east, then falls with 
^violence down a declivity of about twenty-six yards, and then runs wdth 
|‘ velocity towai'ds a village called Capildara and from this place through 
an extensive forest, and then turning towards the west, it goes to 
and thence into the siea. In coming out of tjie above pool 
" it is one yard broad.” 



The Sonc makes its first appearance, about half a mile from the pool, 
“ and IhenV^ins through a very narrow bed, down a declivity of about 
twenty-five yards. Five miles thence, it is lostfii the sands; then collect 
“ iiig itself again into one body, it becomes a considerable stream, and 
goes to BJiotas, The Juhala (Johild) is first seen about three miles from 
“ the pool, and is but an insignificant stream.” ‘ • 


Tiepfenthaler has omitted the name of the officer, but it was Wil¬ 
liam Bruce, a Major in the Company’s service, and mentioned by Major 




Geography op India. 


401 


The next river is the Pma-qmnat which signifies agnin and again, in a 
mysticaL-fa^nse; for it removes sins again^^ajad again. It is a most holy 
stream, and is called also Magadhf\ becaastAt flows lln-ougli the country 
o( Magadlia or Ctcata. Hence this river might be called alsu Cfcaf'ty and 
it is the’CacM//«6‘ of Megasthenes. Tlien comes the Plmlgiij the Fill go of 
the mapsl 1 thought formerly, that' it was the anonymous river of 
Ptolemy, which he derives from the mountainous regions of Uxentosyhw 
HhidU Aieshet, £i'on\ the Sanserif. Akiesheifa. Our author has pretty weii' 

i 

pointed out its confluence witli the Ganges lu’ar Miidgir^ where it receive^ 
another river from the south, called tlie Kewh' in the maps, and which is 
really the anonymous stream of thaf^ author, as it apjiears frorYi several 
towns on its banks: but Ptolemy has lengthened its course beyond mea¬ 
sure; as I shall show hereafter. 


LiiT us now proceed to the Sulacshnff or Chaudravafiy aceirding to the 
Cshelra’sammn, It is now called t(ie river Chandan, because it flows 
through the Van. or groves ofCIiandray in the spoken dialects Chandwan, or 
Clifindau. In the maps it is called Gogdy which shoujd be written Cauca, 
lK‘cause according to the above tract, it 1‘alls into llie Ganges, at a place 
(tailed Cucti, and in a derivative form Caucard, Caaewa, or Caaea, It flows 
a little to the eastward rd Rhagalpar: but the place, originally so called, 
has been long jigo swallowed uj) by the Ganges, along with the town of 
Bali’grani. In the Jiiui-vilds, it is called Aran ija-hdhd, or tlic torrent from 
the wilderness, being rcAliy noihirfg more. 
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The other rivers, as far as Tamlook, are from the CiMtTa~mm^a» The 
Rddd now the Bdndt, falls into the Ganges near Jmgypur. 1-bejieve it 
sliould be written Rdd'^hay be^&use it flows through the countryof that name. 
The Dio^racflisnext: then, the Moy«rflcs/w or with the eyes of a MayurOy 
or peacock; this is the river More. To the N. E. of Jemuydeandi are the 
following small rivers, the Gocarni, and beyond this the Child*, and the 
G^vamotiedy in the spoken dialects Gdrmord. Their path tow'ards the 
jfTangesy is winding and intricdle. 


/ 


The next river is the Bacreawaiiy which comes from the hot wells of 
“’^"Sacreswara-mahadevay or with Uie ^crooked Linga. - These hot wells are 
of course a most famous and holy place of worship. It falls into the 
Ganges above Catwdy and it is called in the maps Bdhld. 


The Ajiy^r rf-splendent river is the next: its name at full length is 
Ajdcati or Idjdmat/y full of resplendence. The Ajmatiy as it is pronounced, 
is IheAmystis of Megasthenesy instead of Asmytis. It fell into the Ganges, 
according to Arrian, near a town called Catadupa, the present, and leal 
name of which is Cata-dwtpa; but it Is more generally called Catwd. 
The Aji is called also AJaydy ^id Ajasdy in the Gdlava-Tantra. 

As AJayh may be supposed to signify invincible, it is declared, that 
whatever man bathes in its waters, thereby becomes unconquerable. The 
next river is the Ddmodara, one of the sacred names of Vishnu, and ac¬ 
cording to the Cshetra-samdsay it is ^ Vedasni^i, or Vedavati of the 
PurdtCas. Another name for it is Demnad, especialljj, in <tl^(riij|'pcr parts of 
its- course. In the spokeii diaic<^‘ it is called Damo\i dr Daittod^: It is 
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the Andomatis of Arrian, who says that it come/ as well as the Cacnihis^ 
Viow the Pum-punay from the country of tlie Mandiadlni, in SauA'crit 


Jl). 


anda-hhagya or Manda^hanya, 


The i>arice8warfy or Dances t, is called Dwaracest in the Gdlava- 
Tantra. H is the Dalkisnr of the maps, near Bishenpnr, It is so called 
from Ddtkeswara-mahddeva. t 

V__ 

Then comes the Sildvatt, Sailavatty or Sailamati’^ called simply Sailaya 
by the natives, and Selai in the maps. It is l)ie subject of several pretty' 


legends, and a damsel bom on its banks, and called also Sailamati 
that circinnslaiice, makes a most conspicuous figure in tlie VnhatcaChd, 
It is the Solomalis of Megaslhenes. 


The next river is the Cansdvatt, called Camaya by the Ttalives, and 
in the maps. The three last rivers Joining together^ form the 
Ihipa-^drmjanay or with the countenance of him, whose hbode is in the 
wayers, aiul who is Vishnu. 

Then comes the Suvarna-rec'hdy or ir'ranya-rt c'luiy that is to say the 
golden streak. It is called also in the Puranasy in the list of rivers, 
Suclimatiy flowfrig from the llicsJuiy or bear mountains. Its name signifies 
abounding with shells, in Sanscrit Suctiy Sanc'ha, oi’ Crnnhu. 

m 

V"" 

* Fm Santcrif^e word* •oadvatiy or maa*, »no?i,'.:nd rfiatit OTiji;iually signify, iii composition, liko- 
n«Rs; jsttt in maify instances (Sejr imply fuUaess, abundance. In Lalin we haro Farcmc/tf fat ci- 
jnietUum yjLCjsii/, &c * 
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FnoM Cnmhu, or Cambajaj in a derivative form, comes the Camhuson 
mouth of Ptolemy and wi^^cb, he thought, as well as many others till/ 
lately, commiiiiicated with iUe Gaitges, or even was a branch of it. 


I 

The Suvarna-rt'c'M, it is true, does not fail into the Gangesikny more 
•thanthe four rivers, wliich I am going to mention; but they arc)i.osituated, 
that it i^ ncecjssaiy to give some account of them, for the hett'^r under- 
sta'ndingfd' this Geographical JKssay. Of these fon*' llic first is tlie 
Sutia^ which flows by Balasore, and is not noticed, as far as 1 know, in tho 
h^nranas, , 

The next is the Vaitarani, which runs by Yajapur^ the Jangepoor of 
the maps. In tlic uj)per part of its course, it is called CociUij and in the 
Kiwkemdialecls CuiL 

There a.r<» tur) rivers of that name, the greater and the lesser; this last is 
I believe llie Sahmdy of the maps. The greater Vaiiarani is generally 
c^led 'Chitlrotpala in the Pitrditas, The third is the Drdhmani, cidlcd 
Sane lid in the upper jmrt of its course. This and the Vaiiarani c3^.ne 
from the district of Chiita-Nagpnr, 


The fourth river is the Malm-nada or Mahd-nadi, that is to say the 
icrcat river. It is mentioned in the lists of rivers in the Purditas, but other¬ 
wise it is seldom noticed. It passes by Cataca. 


Pti)lemv considers the Cocild and Brdlimani riArs as oiijh which he 
calls AdamaSf or diamond river, pid to the 3Ja/ta-wa(^hc^*ives nie hanie of 
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Dosaron, He is however mlstakeu: the is the diamond river* 

and his Dosaron consists of the united streamylf the Brahman f, and the 
l^fcUd and is so called, because, they coih/ from the Dasdranya also 
Dasdrna, or the ten forest-cantons. He might indeed have been led into 

a 

this mistake very easily, for tlic Brdhmam and CocUd come from a dia¬ 
mond coirary in Chuta-Nagpurt and in Major Rennell's general map 
of Indiat^iese diamond mines towards the source of tliese two rivors are 
mentioned^^ipd seem to extend over a large tract of ground. 


Before we pass over to the oUier side of the Ganges, let us consider 
the rivers which fall into the Yarnmid. The first river is the Goffhas,'*.^^ 
be pronounced Goghus, which passes close to .47»ara, or Amere near Jay pur. 
It com(» from the east, and is first noticed at a place called Ichrowle, as it 

passes to the north of it, at some distance. It winds then towards Ihel^. W, 

• ^ 

and goes towards Amere and Jaypur, tlience close to Bagroo, when it 
turns^ the south and soon after to the S. E. The village of Ichrowle, being 
near the Goghus, is also called Goghus after it. or Cookusf as it is written 
in AftRowsMiTirs map: but it is considered by that famous geographer, as 
a eftnerent place from Ichrowle. This river is called Damiadee, by some of 
our writers of the seventeenth century, and is supposed by them to come 
from the mountainous district of Hindoon, and then to flow close to that 
city towards the west, and to fall into the Indus at Bdcdr, according to 
Captain R. Covert, who was there I believe in the year 1609 or 1610. 
This is by no means a new idea, for this is tlie river without a name menti¬ 
oned l^y PTptEMY, Whp places, near its source, a town called Gagasmira^ 
in which the nam^ of tlie Goghas, and of tlie town of Amere are suffi- 

voL.i XIV. 5 L 
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cienlly cbvious. Some if^pectablo travellers, who have occasionally visited 
that country are of the same opinion, being deceived by seeing that river 
flow ing towards tlie west a qi^nsiderable way. { 

The town of Hindoon still exists, and the inhabilante of ttij adjacent 
counliy who were formerly great robbers, trusting to theif fastnesses 
amc«ig the hills, are still so, whenever they can plunder with sd^ ty. It is 
most erroneously called Hindottr, in Arrowbmith’s map, an^J^m sorry to 
observe, that otherwise admirable Work di»ugured b) bad orthography, 
tlie rt«ult of Uyo much Imrry, and carelessness, and the errors are 
e^^rally gr(^s and numerous, and sometimes truly ludicrous. As to the 
DamiadeCf* this appellation is now absolutely unknown. The first notice 
i had of the Goghas was from a native surveyor, whom 1 sent to survey 
the Panjabi and w ho accideutally passed through Jaypwr, but remained 
llicrc se>cral days. 

The Damiadee w'as first noticed by the Sansons in France; but was 
omitted since by every geogi'apher, I believe, such as the Sieur Ho^eht, 
the famous D’Anville, &c; but it was revived by Major Rennell, under 
the name of Ihmmmdy, I think its real name was Dfmmyat t, from a thin 
mist likesmoke, arising from its bed. Several rivers iu India are so named: 
thus the Hirauya-balid, or eastern brandi of Uie Horia, is called CVjW?; 
or Cd/ii't from Cuba a mist hovering occasionally over its bod. As tliis 
branch of the Sown has disappeared or iieai'ly so, liiis fog is no longer to be 

a & i tf . ■ ' I - -■ ^ . _ 

' I ' .iii i ' III Mu saggasa^ 

V % . 

* Ski Andriw Bkiok's Dictionary ad vocem and others. 

t Commentaky on the Geog. of the M.' Bh. 
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seen. 1 think, this has been also the fate of the JOAmwi »///«/, which is now 
absorbed by the sands. This Dhumyati, seenjit Baeear by Odf)t. Covert, 
oid not come from but from souioi’plaee in the desert, still un¬ 

known, but I suspect that it is the rivers without name, placed, in Arrow- 
SMiTfi’s map, to tlu^ E. N. E. of Jaymlmere, It passes near a village ojilled 
JLauty orYLatyankj which village is said to be twenty Con to the cast of 
Jaysulrn^e, by the late Major D. Falvey, wim travelled twice that way, 
in tlic ye ^, 1787 a nd 1780: according to him there is no river, nor 
branch of the Indus h^'^^KVaysulmerey and Baccar. Ho was a well 
iutunned man, who utiderstood the country laiigiui^cs, and in liis route 

he always look particular notice of the rivers which he crossed. The 

• 

Damiadee is now called by the natives, Lohree or Rohree, frotn a 
town of that name, near its coiillucnce with the Indus, 1 am assured. 


that, during the rains, the backwater from ladas, runs up the dry 
bed of a river, for a space of three days. This dry bed is supposed, to 
haA;^ been formerly the bed of a river, formed by the united streams of 
tiui rivers Caggar, and C/iitangh from the plains of Curu-eshetra, but 
thif I llunk liighly improbable. 


The next is the Cliarmrnanwati, or abounding with^ides. It is often 
mentioned in the Purduas, and is called also Channniabala, and liiva- 
nada, in the spoken dialects Chambal and Seonad. It is somotimts repre- 
scntocl as reddened witli the bloody hides put to sleep in its w uter.^ 


* In Puta Uus river is said to hmve originated in the blood shed by Ranti De'va 

at we Gomedhus or o|ei ings of kine. 
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The hides, under theiname of Chembelis, were formerly an alticle of 
trade.* The country abo^t its source is called Charmma^dwfpa, whicli 
is certainly between watersV>r riven=i, which abound in tliat country. 
TJierc is a town called Sibnagarttf or more generally Seonah, the town 
of Siva, after whom this river is denominated. 


The Siprot Stpra^ Cahiprd, called also Uie Aoanti river, ^^Is into 
tlie Chambai 


The Sindhu or Sind, is occasionally mentioned in the Purdnas, as 
well as the little river Paid, commonly called Pdrvati, which, after 
winding to Uie north of Narwdr, foils into the Sitidhu near Vijayagar, 
It is famous for its noisy falls, and romantic scenes on its banks, and 
the numerous flocks of cranes and wild geese to be seen there, particu¬ 
larly at Buraichd west of Narwdr. The next is tlie little river Pavjd, 
which falls into the Yamuna, and is called in tlie spoken dialects Pauja^ 
and ill the maps PohttJ. 

{ 

The Vetravatf, or abounding with withies, is a most sacred rhVr. 
Vetra or Betra is a withy, and so is Fitkr in tlie old Saxon, In the 
spoken dialects and in English, the letter R is omitted; in Hindf they 
say Beit and in English With or wilhy. In the spoken dialects, it is 
called Belied and Belwdnit, 


The river Dussaun, which falls into the Vetravatf is probably the 
Basdrnd of \he Paurdnics, ^ 

--- -- ; _ ------ 

* See Dictionoaire de C.icttcm-. ; 
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The i^cxt rivey is wl^ich we pall Hic fane: but its true name is 
^Ceym, and the author, of the Coheira-aajf(hu^^h, says, that it is the Criya, 
or Criydna of the Purdnas, and called Ceyan in tiie spoken dialects. 
Another name for it is Criahna^gangu, which, according to the Var&ha* 
purdnawDyfB by Cdlanjara. 

Let «^now pass to the rivers to the north of the Ganges, or on the left 
t>f it* ThNitiyg^jg Sardnnti^ or full of reeds: another name of the same 
import LS Bana-ganga, tins js used by natives: in the Mdhd-bfidrata, it 
is called Su-Vdma, or most beautiful: its present name, and of the same 
import is Rama-gangd, or Ramya-gangd. In the Saravan, or SaraJmn, 

I 

that is to say the thickets of reeds on its banks, Ca’rticeva was born. 
This name is sometimes applied to the river itself, though improperly, and 
. lioin Saraban, Ptolemy made Sarabon and S^rahos. It is called Su- 
shomd, in the Bfidgavat, or the most beautiful. It may be also translated 
lliej^feautiful Shomd or Soma. 


the Aniara-cosa, and commentary, it is called Sausamt in a dcriva* 
tive form from Su^samt. It Is declared there to be in the famous and 


extensive country of Usinara, The reason for its l>eing inlrotluced into 
that work Is, “ because, there is in it a city called Cant'fia, and Sati-samU 
“ canVha. This word is of the neuter gender, provided the compound 
term be the name of a town in VDinara, else it is feminine. Example; 
" Sathsami-canVha, and Dacshina-canChd names, of towns; the first in 
" theot'lier out of that country.* These two towns still exist: 


* ^tnara-cof i gd ti^ glation by Mr, CpiifcBuooM, p. 386, 


YOL. XIV. 


5M 
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the first, in the lale surve^js made by order of Government, is placed on 
the western liank of the Havii^-gangdi in 29 7 of latitude: the other or/- 
south CanVha is in the district of Budayoorii and is tl;e liead place of the 
Purgunah of IQint according to the Aijin Acberi* There is little 
doubt, but that the Soma or Samt is tlie Isamus of Strabo, thc/ooundary 


of Menandku’s king’d{)m.-f' 


> 


The beaiiliful Vdmd was mentioned b> a river falling 

into the Ganges, according to Pliny. This river consists of two bijanclies, 
the western is called Gdngdn, according to the late surveys made by 
order of Government; the eastern «brar.eh is the ilamz-ganga, and they 
unite about twenty miles to the south of Rdmpoor. On the banks of the 
former lived the Garigani of Ptolemy called Tangani in some copies. 


The next river is the Gaurd, Gaurt or Gaurdm. There are many 

V 

riveis so called, but it is doubtful, whether this was meant by the 
« 

Pum'tmics, The iiil.abilauts of the country call it so, this is 
authority, and it is probably the Agoranis of Megasthenes. 



The Gomatf, or Vdsishti river, is called in the spoken dialects GunUt. 
About fifty miles above huckuow, it divides into two branches, which imile 
again below Jonapoor. Tlie eastern branch retains the name of. Gm^; 
the western branch is called Sambu and Buctf, and in the spoken dialects 

I f t 

' ■ ... ■ ' 

• ylyin Acberi, Vol. 2d Tucseem Jumma, p. 84. 
t* Strabo Lib. 11, p. 516. 
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because it abounds with snil^l'Shells. Tins is really the ca.se, as 
I have repeatedly observed* whilst siirveying, or travelling along its banks. 
They arc all fossile, small and imbedded in its banks, and appear here 
and there, when laid bare by the encroachments of the river. They 
consist c\efly of small cockles and periwinkles. Many of them look fresli, 
the rest aramorc or less decayed, and they are all empty, t know several 
other riAffi so called, and for the same reason. In the spoken dialects, 
their riame Sye as here. Soy and Sui, at other places, from 

^ y < n iw 

llie Sanscrit Suctl Tliis river is not mentioned in any Sanscrit book, 
that 1 ever saw, but I take it to be the Sa^a^of Mjbgastheniss, 


The next river is the Sarayif,^.cajjl^a^p Geinca, and GJtargharai 
in the spoken dialects yW} GJykglmi. The P^urdn fesj 

.CMiisidcr these three cjenppiip^ipns, ^ ,fj^longing to the same river. 
The milivcs hci-e are of a different opinion; they say that Dewd and 
Gha^ird are tht; names of the main stream, and llie Sarja a diderent 
river represented in Major -Rennell’s maps. T^e Sai'Ju comes from 
thcjmoimlains to the eastward of the Dewdt passes by Buraich, and joins 
rftfic Dewd above Ayodhyd or Oade, and then separating from it, below 
that town, it crosses over to tlie other side, that is to say to the westward 
of it, and falls into the Gange^,^ at Bhrigurdsrama, in the spoken dialects 
Bag rdsan. In \Xie Csfieira-samdm it is declared, that the Gkarghara. is 
the true and real Sarayu, and that it is called Ma/id-sarayii or great 
Sarayu, and the other is tlic little Sarayu. According to tJie alrnve 
tLljjj^apliical Trcalifje,, Ukj Sarayu is also called Prana-Ldhini^ or tlie 
friendly .stream, Uipjwest it' sends a braucli called in die 



m 
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Jfurmas, Tamasi, and the ^h^ilftsdeots, and in the msfia T<fW« 
it i$ a meet holy stream, and joins ik% lesser Samifu in the lower parts 
of its course. 


It is omitted by Ptolemy, but it is the large river ^'illed by 
Megasthenes, Commmases, or tlie Comaunish river, because it /omes front 
the couiitiy of CmnaunJi, called also Alnwruji. It is called Oi^nes by 
Artemidorus, as cited by Strabo, because it fl ows by the ^wn, and 
through the country of Oude, called Qeta tuyiafle^fjoet Nonnosi. 


The Gharghara is called Gorgoris by flie Anonymous of Ravenna: 
for thus I read, instead of Torgoria^ a. Uie original documents were in 
tlie Greek language, in Which?'th^c iswery little difference between the 
letters T‘and Greek T. The RM or ni)i8^ 4iveT, is mentioned in the lists 
of couirtries in the Rurhii aSt blheirwise it lillle known- In a deriva¬ 
tive form, it becomes Rdvait, and in the spoken dialects Rdhii and Rapt, 

The GandaiA, or GandCofiankath Vi called Gemdac in the spoken d^l cts, 
and it is the Ckrtdochatee of Megasthenes. This river is left ouft^by 
Ptolemy; but d is obvious, at least to me, tliat he had documents about 
H and the Harayu, which, eiflier he did not well understand, or were very 
defective. All rivers to the north of the Gmges flow in general towards 
the south, declining more or less toward the east Here Ptolemy lias a 
river, which, according to him, flows directly towards the south-west, 
and he has very properly bestowed no name upon it. . What is remark- 
able is that the source of this imaginary river is really that of the 

f the Dewdi tki 


Gaadflcf, and its confluence with the C anged 


fi^that 
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its lmnl«. lie has a town called Gaw/dfl, the Sanscrit nnmc of which is 
CusfiadliMt or Omady&t the same with Oude; andi as it were to complete 
the sum of blunders, he has placed Canogiza Or Canoge on its banks. 
According to Ptolemy^ the source of this river is in the northern hills, at 
a place, \^hich he calls Sc/ompura, (as it is written and accentuated in 
tlie Greek original), at tlie foot of mounts Bepyrrims, so called from 
Dumeroiit. passes thrmigli it and called to this day B^impheri, synonymous 
with BJta^^pkeri at the tremendous passes, as- we have seen before, 
SelampooTy is really & Sansorit name of a place, Sailapura, or SaUampur, 
for both are grammatical, and are synonymous with Saiiagranif and the 
obvious meaning, and we may say tjie oiiT^ one of both, is. the-town of 
SaiVa, which signifies a. rocky, hill.- 


. Enthusiasts, have endeavoured to frame etymologies suitable to the 
rank, and dignity of this stone, which is a deity, and is god in its own 
riglitj for it is Vishnu: but they are rejected by spber and dispassionate 
Pa^d^, as too far fetched, and sometimes ridiculoiJ^. The name of this 
sto^e ^ written Sdlagrdm, Sailagrdm, Saila^chacrGandacf-SUd, 
<^pfe, who go in search of the Sdlagrdih, travel as for as a place called 
Thdccdficoie, ai Uie entranoemearly of the snowy mountains. To tlie 
aoutlr of it is a village, wiiere they slop, and procure provisions. This 
village was probably called* ^Hapur or SaUagrdm, from its situation 
near, a Saiia or rocky hill, and from it this famous stone was denominated 
Sailagfamt as well as the river». Thdccd is ntcntioned in -Ahrowsmitr*^ 


map.. 
VOL. XIV, 


SN.* 



414 


Otr THE ANCIENT 


The origin of ihis rocky tiill is connected with a most strange l^nd, 
which 1 shall give iii the abstract Vishnc, unwilling to subject himself 
to tile dreaded power, and influence, of the ruler of the planet Saturn 
and having no time to lose, was obliged to have recourse to his Mdyd^ 
or iUusive po^vers, which are very great, and he suddenly ^epame a 
rocky mpuHtaiiL. This is called Bdila^m&y&y n/ a rocky momtaia, the 
iUueiee form: but Saturn soon found him out, and in di^shape of 
a worm, forced himself through, gna wing eve£ y*>part of^his illusive 
body* one year of Saturn was Vishnu thus tormented, and 
through pain and yexatiqn, he sweated inost profusely, as may be 
supposed, particularly about the^ temples, iromr which issued two 
copious strcanos the Ct^shna or black, and the Swdla-Gand'aci or white 
Gandaci; the one to the east, and the other to the west. After one revo¬ 
lution of Saturn, Vishnu, resumed his own shape, and ordered tiiis stcaie 
to be worshipped, wtiich of oourse derives its divine right from itself, with¬ 
out any previous eonseci'ation, as usual in all countries in which images 
are worsliippctk >. ^ y 


^ 'v. 

TnER£ are four stones, which are styled Saila^mdyd and are accordingly 
worshipped, whenever they are found. .The ^first, is the Saila, or stone just 
mentioned; tlie second, which is>*found abundantly m the river Sotfa, is a 
hgured stone, of a reddirii eoleurj \with h supposed i^gure of GAtfsfsA, 
in Uie shape of an elephant, and irnmnaotily called ^ Gatfei'a-cd^pdl'/iar: 
the third, is found in the Narmmaddf mid ihe fourth, is a single stone or 
rock, which is the Saila^mayd, of the t^|iird part of tlic bow of Parasu- 
Rama, after it had been broken by BiTM-^-cHAJibi^A. U is still to be seen, 

P* ^ I* • } 
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^ about seven Cat Ip llie N. E. ei Jai^acm-pura ia Taira*hkvtcta, al a |]3ace 
D/mHuc^»grdma, (if n\lHg^ 0^ Ibe bow, occasionally called 
^ila^mdy^pur, or acpordiag to the Bhuvaaorcoia. 

Ths: river G&nd^acd is so palled because it proceeds drom a mountain of 
that name. The people of ^fiypdUi call it Cmtfacf, because it proceeds 
from Uit^Cmda-Bthala or the t^vo cavities, or depressions of the temples of 

Vishnu, in ihesh^pe of a mountain, as 1 pb^rved before. 

• • 1 *■ 

. • ' . . I 

It is also called Sala-grdma, because of the stone of that name found in 

its bed. Anothername for H i^ Ndrdyanf, hy/ome Vishnu or N^ra van a 

* • 

- obidcs in its waters, in the shape of the above stone. 

h 

, i There is a place, near Jonaea-puro, which, as 1 observed be^e, is 
called SaUa-rndyd-pura or Saila-indydrgmnui, a»c| which becomes J8ai7a- 
pura, or ^Ha-^rdtna, in tlie spoken dialects.* 

believe the Sailorgrdm to be the eagle stone j X w jt is not a new 
^id^aV'or Matthiolus, who lived I believe towards the latter end of tlie 
fifleenlh century, says, that eagles do keep most parefully such a stone by 
them, and that, for this purpose, they travel to Tudia in order to procure it. 
For without it the eggs in their nests would infallibly rot and be spoiled. 


^ In nriginat MS.^hesft words are written Stthumaifu^ Smi-pttra ond Sdli.^ruina^ that is to say, 
they hare (idopted the pr|nojiictation of these words, such as it it in the spoken dulects. This is 
•cGuionaliy the case in ^^gnphicA books j^n the l^ansfiit language. 
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The next river is the BdgmaH or BdrigmatU that is lo say full ofjioises 

and sounds. According to the Hirndvat-c^hanitaf a section of Uie Sca»d<i- 

^ .. 

purdn'a, it comes from two springs in. the-skirts of the^peak of Siva. The 

eastern spring is the Bdgmatf, and Ute western is called after Harmed- 

wara or Haririeda, or tlie lord in the shape of an antelope. We read in 

the above section, tliat Siva once-thought proper to withdfaw from the busy 

scenes of the world, and to live incognito in the shape of an Ugly and 

deformed male antelope) that he might not b 5 recognised* by his wife, 

and by the gods, who, he knew would immediately go in search of 

hita> as he was one of th^-three grand agents of the world. He was 

* 

not mistaken-; for F0,000 years of the gods, they.searched for him alt 
over tlie world, but in* vain. His lubricity at last led to the discovery; ^r 
some of the gods took particular notice of the behaviour of an ugly male 
antelope, and they vrisely.condud'ed, Uiat it was Siva hiinselfin that shape.* 
Since that time &va ij worshipped along the banksof the Bogmatf, under 
tlie title of HarMedwara, or HarrfCeda, The peak we mentioned befote, is 

/ I 

called to this day, ac^rdingto Colonel Kirkpatrick, Sheopoory, tMlage 
nr abode of SiVA^i Seo*. The po61, where he and his female frieil[- (u^ed 
to allay their thirst, is called in the above Parana, Mrdgadrtngodaca, ^ 
Maridadringodacoii or the water- of die peak of the antelope, meaning 
Siva in tliat shape* The western branch again flows into the B&gmatt;. 
and.I believe^ that it once^communrcated'its name IBiririesi to that river; 
and similar instances occur occasionally in India, Hence I suppose that 


it is the Erineses of Megastiienes,.. who besides says, that it ran into the 
Ganges,., through the country of the Matita, This t country is that of 
Ttr/uit, called also in Sanscrit MaUha, ^d.MiitkUa ill^m a 124/*^, whosn 
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J father jvas called Mit’ha', and fnun him the son was called, in a deriva- 
,tke form, Mait’ha' and Mait’uila' 


The next river is the Camala, which retains its ancient name. The town 
of Dwdra-bhangd, was originally on its banks, according to the Bhuvana- 
co&a. h was formerly a very extensive town with a fort built at a very early 
period. What was its original name is unknown: for Dwdra-bhang(h signi¬ 
fies that the gate, either of the fort, or of theY>alace of the lldjd, had been 
destroyed, probably by a sudUen overflowing of tlie river Cmiiald. It was 
repeatedly destroyed, during the wars of tlie natives with the Muselmans, 
It is now* a small town, and the palace ofthe Rujds is no longer on the banks 
^ (\mald, but on the Bacai/dy called in the maps Buckiahy a little to 
tile ^/cstward of tlie old site of tiie town. It appears to me, that the river 
•VamalAy was fi’oin tlie town being on its banks called the Dicara-bhangd 
river, and synonvinous with Dwura-buha. It is th^^i the river Tiberoboas 
andiT«/ym^/lC^^s* for Tahero-hancuSy mcn^oned^^i^ an account of the 
coure^^^^. by a certain PaUadiuSy w^d^r^ote iiitfie latter end of the fourth 
ceiSP4 Tlie name of this town is written Dw6radifik}iJ/f iind Divdra- 
Ijhangdy and also Dara^bhangd, and it is the Durbmigah of the majis, 
and they all signify that the gate or doc»r, had boc-n broken down or 
carried away. In scripture likewise the gale of a towm or of a jailace 
was no insignificant building: there were held iniblic meetings, and it 
was also a court of justice. On llie banlvs of the Caniulu w'us the native 
country of Calani^; for it is obvious from the above account, that 
with regaril to p^ons travelling from the west, this river was to the 
eastward of the cfanges. It appeal's also that the country on its banlis 
VOL. XiV. 5 () 
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was cliiefly inhahitod by BrahmenSy or at least, that they were in ^reat \ 
numbers tliere; and this is very true of On llie Divya-nadi 'bi 

divine river, but more generally called the little Gamtaci is Pushd-gramy 
or the town of the sun in his character of the nourisher. It is called also 
Pushd-ghdtY; and the founder was a worshipper of Uie sun. Tlie inhabi¬ 
tants are Bhmiihdras or husbandmen, and are very fond of horses. On 
the seventh of Uie monlli of Agrakdyma^ they worship their horses. Tliis 
place was, it appears, tainous at an early period for tlie breeding of horses, 
and there is now one of the G>mpany's studs:'the |dace is generally called 
Poossah, To the S. W. of H is the river Ndttd, which, having incurred the 
sun’s displeasure, was cursed uy him, and its waters became poisonous. 


The Causici comes next and is a laj^e and famous river comnionl 
called Cusd and Cus'i. - It is formed by the junction of seven large streams, 
between the two first r inges. They are all called CW/, with an epithet 
peculiar lo every one them. ^ The main branch is said to come froir^the 
hermitage of the sage CAUBicAor*V'i¥wA'MiTRA, which place with a age 




in its vicinity is called Cusagramay or Cus'aganhj and tliis rivtli^etwi® 


or Cam a IS the Cosoagus or Cosoagon, in die objective case, mentioned by 
Megasthenes. 


The next is the Bdhudd, called also Mahodd in the Matsyorjmrdria. 

In die list of rivers in the Mahd-Bhdratay we read Bdhudd Mahd-nadt, 

These denominations imply, many waters, great waters or the great river. 

(1 

In the Tricandd-co^a it is said lo be called also Aula-Vddund, or the 
while river. Its present name is Dhobald or DkabaU which is also a 
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^anscrit denomination of the saiiie import. Another name for it is •43rJJu)u,, 
s^Hthnymous with D^iabal/. It consists of two branches, the greater, and 
the leaser. Tlie greater is aimjjly called the Mafid~nada^ and the lesser the 
Dhabalt river. This, I suppose, to be the SUo-catis of Mggastiienes, from 
the Sanscrit Sila^canli, to be pronounced Sito~cantk or nearly so, and which, 
signifies the river with a white resplendciH^e, or sliining white. This river, 
and its western branch, arc mentioned in tlie Cshetra-samdsa, where tlio 
authordescnbingtliecountry of Asdma, ami CJdnia-rupa, proceeds westward 
as far as the Ttstd, Ws, that the next river is the Sita-prabhd, 
brought from Saiia'-deva, and the next is the Slid brought 

from the hills by Sita-prabhd sigt^es shining white, and is the 

with Sita-canti, ^r Mahd-nadt. The Sita or white river, is obviously 
■» # _ 

tl ® J^tahaU. . This J"isl was probably the original name, as it is still cur- 
\-=f€nt among the naliVes. 


. T 

‘Ktolemy mentions this river, but witliout an/,name; otherwise its 
>uJ(^is tolerably well delineated, \ill into the western 

l^chW the Ganges, because he wus unacquaintetf^^witli the eastern 


i^;^^ch V 

ydiie, dr the Padmd» He places its confluence between and 


Celydna. Tondota is from the Sanscrit Tandddiatt', or market place of 
Tandd, which still exists Celydna is from Oiritnd or Gililnd-devt, w'or- 


shipiMid at Ciri^cima, near Moor^dtedabad.* 


Through an obvious mistake in the longitude of the confluence, he 
makes it protrude 4 great way to the westward of the two last places. 


* EKRONcousLy writtaa Tereie-coonah by Mojor RcNNaLi., iu his beautiful map of the island of 
Cossitn^betar. 


$ 
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Tii»jjcxt river is the Icshumatt so called, because tlie adjacent country* 
abounds witii Icuhu or sugar-cane. It is also called in the Purdnlti 
Tritiya, because it divides into three branches or streams, in Sanscrit 
Tri-srottiy as it is repeatedly called in tlie CshtHra-samasa* In the spoken 
dialects the letter R is invariably left out, in the two words, Avhich form 
this compound. 'Me must say of course Tisota, from which comes Tistd 
its present name. 

i 

The first or western branch is called Puva^f^b/ihd, or the old stream, 
and in the maps Pvrndbah^, Tlie middle branch named Atreyij in the 
maps Atrf: the third or easternmost, is still called.tiie Tistd. It springs 
from tlie main body, a little above Sahilhgunge, Jt*asscs to the north 

Rnng-poory and falls into the Brahma-putra. 

-♦ 

Ptolemy has nolic'^jd this river, and, with a considerable degree of 
accuracy, he has delict ^ted the relative situation of what he supposej^-’to 
be its source, with r« garu io ihs^ of^Uie Mahd->na<ii, as inay besveii by 
comparing it witlLtliiat part of Majdr Rennell’s atlas, in which thtse^wu^ 

S.’ * ^ 

rivers arc represented, as coming out of the hills, witii a ridge between 
them, as in Ptolemy’s map. 

Our author has left out the fu’st and second branches, and has carried 
the whole body of the river at once, through the third branch into the 
Brahma-puira^ which liC calls Damasy andf’this name he has also bestow¬ 
ed on Uie Twto. 



Geography op India. 


421 


I . The Icskumati is llic Oxymatis Mecasthenes, for tlius we slionUl 
instead of Oscymag^is; the same substitution of r fnr T liaving* taken 

y' 

place, that was noticed in a former instance. It is also the Hypoharus of 
Ctesias, who says, that it. is a river in India about two furlongs broad, and 
that its name in Hindi, signifies, producing every thing that is good, find, 
that during thirty days, it produce.s amber. A few lines after he says, 
that th^ amber proceeds from trees called Sipachara, This word is 
variously written in diftercnt MSS. Some read Siptachora, and Pliny has 
Aphytacora* which, signifies great swectnes.s, or very sweet. 

This last is tlje true readki^'^"lo^ it is obviously derived from liie Sanscrit 
Misfd(icara to be prf^jiinred in the spoken dialects Mitdrora, and which 
signifies very sweet q from Mishifa ■ mveet, and Acara, which implie.? 
excelldnrc, ^>jcellcnlP* sweet. This amber is tfic common sugar, of a 

I 

Ijght amber f*oloui*,^ transparent, and in crystals before it is througlily 
refined. 


■JiJr river Ili/parchos, called Ihjpoharns ity ferers omnia luma. 

. P5(^ducing every thing that is good, is from tlic Sanscril ^arva-vara, rreri; 
tl/ing^ood, to oe pronoimced Sabohnra, for they say Sah (}fSuh for Sarvn. 
all. There is a sniali river of that iiaTiic mentioned in the Sennda- 
purdna,\- which falls into llie Bugmait. It is called Sarraried from 
Sarva-vara, and in a derivative form Sarvaried or Sarharica, prrxhicing 
every thing tliat is good, llypoharm and Hyparchos arc obviously 


* Pliny Lib. 37. Cap. *. 


f Section of tha llmai*at-f'hand a. 
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corruption^ from Subhara and Stihhuricd, for the letter IT is often svibstifut- 
ed to the letter S; thus in Sanscrit vve have Septa seven, Septern in 
IJepta in Greek and Heft in Persian. Another name for this river, is 
Gad a, because the country on its baulis, produces abundantly Guda or 
raw sugar. 


Caratoya a sacred stream in the north of Bengal. At the wedding of 

# 

Siva and ParvatI, the water, which was poured upon their hands, fell to 
the ground, and became a river called Cara4c^^<iotn Cara the hand, and 
Tapa water. It is the Currdtyd of the jn&p^< 


Let us now pass to the Brahmor-putra or Brahnu^tanaya, that b to saj 


Uie son of Brahma", or rather his efflux. The accc.mt of this river,' aiid of 
its various names is somewhat intricate, but above ail its strange origin, 
which cannot well hi passed unnoticed. It is to be found in several 

Puranas, but the Cq}za is the most explicit on the subject; and I shajl 

I 

give it here in tlie abitrart., ' ^ ^ 




Brahma", bi the course of his travels, riding upon a goose, p^sed by 
the hermitage of the sege Santanu, who was gone into the adjacent 
groves, and. his wife, the beautiful and virtuous, Amogha' was alone. 
Struck with her beauty, he made proposals, which were rejected with 
indignation, and Amogha' threatened to curse him. 


Brahma', who was dlsg»ii8ed like a holy mcndican;, began to tremble, 
and went away: however before he turned round, Ids efflux fell to the 
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f ground; at tlie door of the hermitage. The efflux is described, as llat'aca 
iJIke gold, Cara-hdtaea, radiant and shining like gold, whidi is tlie colour 
of Brahma' ; it is always in motion like quicksilver. On Santanu's return 
Amogha' did not fail to acquaint him with Brauma'^s behaviour: he gave 
due praise to her virtue, and resolutidn; but observed, at the same time, 
that wjtli regard to a person of such a high rank as Brahma', who is Uie first 
of beiAgs in the world, she might have complied witli his wishes, without 
any impropriety. This is no new idea; however Amooha' reprobated this 
doctrine with indig!iali^n.| I shall pass over, how tills efflux was convey- 
ed into her womb, bv ^ husband. The Nile was also the efflux of 
Osiris, and probaby the legond about it equally obscene and filthy. 
In due lime she wCs delivered of a’fiiiel^oy, amidst a vast quantity of 
water, and who wat‘‘rcally the son of Brahma', and exactly like him. 
Then Santanu tt.ide a Guada or hole like a cup, and pul the cliild and 
waters into it. The waters soon worked their wa ’ below, to the deoth of 
.Jve Yojans or forty miles nearly, and as far oi Fatal, or the infernal 
reigns. This Cw/witf or small circular pOpd 9^ Like, is^ called Brahma- 

I 

f\ind'a, and the river issuing from it, Drahma-putra, the son of Brahma". 
The water in it is in a constant motion, always vioIentl^fiRgitated, as uiay 
be supposed; and wonders are related of this place. 

From this pool issues a stream, which forces its way, through the 
famous chasm, and pass of PraMn-CMtUdra, and rushes through the valley 
of Asdfna. It receives from the north the Lohita, which flows llirough 
the country of then through Asama and Bengal 
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This pool is occasionally mentioned in the Purdnas, and always placed 
at the extremities of the east, near the Udaya^ or mountains of the rising sun. 


In the Ambicd-c'Jiand'a it is said, that the sun performs tliere his ablu¬ 
tions, before he appears above tlie horizon. It is called Sddya-hrada, or 
the deep pool where the sun gets rid of his weariness. Sad or Sad/, after 
his fatiguing task. For this reason tlie Brahma-jnitra^ which co^iies out 

of this pool, is called GabhaMi, or Uie river of the sun. 

< 

In the CsJu tra-saniasa, it is said, that sixteen Yq/ans, or sixty- 

four Com to tlie eastward o4 God agram-f or Gorgd)d'-: and the natives of 
jlsama, with several pilgrims, whom* I have consultcch' reckon the distauf« 
to be about seventy Cos; the dilFerencc in the prest^it case i^U'ifling, and 
the whole distance may be about 125 British miles. j. ' 

From the above pasvlo the Ounda, the journey is always performed in 
■eight days, because J^’aV^Ilers must keep together, on account of ^Ue 
inhabitants, who are savagc?s, great thieves, and very cruel. Tlicrc jue 

y ' 

fixed and iLgukp isVages, with several huts of the natives. The kings of 

. . . ■ 
Asdma arc sometimes obliged to chastise them; but in general they rt»n- 

trivc to secure the friendship, and protection of their chiefs, by trilling pre¬ 
sents. The coiuilry is covered with extensive forests, with a few spots 
cleared U]>, with very little industry and skill. Tygers are very numerous, 
and very bold. 
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TiiE stages are very long, and every day's march-is reckoned between 
nine and ten Cos, and as there is, I believe, a resting* day, the whole dis¬ 
tance may amount to about sixty-iive Cos as. \20 British miles. 


There are in Asarm two rivers called JLohitd, and both are mentioned 
¥0'the ^Latsya~piirdna, in the list of rivers; the Chacra-JLohita or greater 
'Lohitef and the Cs/mUra-LohiU', or the lesser one. This last falls into the 


Braimd-pulra near I'ogi-go/jdi and: is noticed in the Bengal Atlas. The 
•ofiginal name of tire gc^atp.Lo/nVd is«Sa/«#*or Bam, and this is conformable 
to a passage in the Vardh'^ t-^ira-sankitik There is a long list of coun¬ 
tries, and among thr^se situated in-the easterchiost parts of India, there is 
a Samd-tat a, or country situated on Ihe Ifanks of the river Samd. This 
country ol Sam is probably tlie country of Sy.m of Haitho the Armenian, 
and it is pait of Tibet, called Tsan by the Chinese,. 


The Sama was afterward called the red river, from the following cir- 
cwlrC5Umcc. Tlio famous Rama, with the title ,of Paras u or Pars o, 
having been ordered by his father to cut off' his mvn mother’s head, tl'rougl* 
fear of the paternal curse was obliged to obey. AVith Paras u 

or Pars u, or ciinetar in one hand, and the bleeding head of his mother in 
the other, he appeared before his fatlioi-, who was surrounded by l?oly men, 
who were petrified with horror at this abominable sight. He then went 
to the Brahmd’Cunda to be expiated; his cimetar sticking fast to his hand 
all the way; Ire then washed it in the waters of the Samd, which became 
red and bloody,'or Lohitd* Tiie cimetar then fell to the ground, and 
with it he cleft tj/^ adjacent mountains, &nJ opened a passage for himself 

5 Q 
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to the CmdUy and also for the waters of the Brahma-putra; he then flung j 

the fatal inslnimeiit into the Cimd'a, llie cleft is called to this day 
Prahhu-CuChurai because it was made with a mighty C«i 'hdra, or cime- 
tar. Tills is obviously the legend of Perseus, and the Gorgon’s head. 

The Brahmd-pvtray is also called Hradinif as I observed in- a/ormer 
BIssay on the Geography of the Purdnas. This word, sometinfes pro¬ 
nounced Mlddim, signifies in Sanscrit a deep and large river, from Hrida^ 
to be pronounced Hrada or nearly so, and from^s^ich comes Hradana 
and HrddinL In the list of rivers in tbcK^Mma-pwrawa, it is called 
Hrddya or Hradyan, and its mouth is called by P'x^lemy the Airradon 
Oatiumy or the moutli of the river Hfddan: and according to him, another 
name for it was Aniiboliy from a town of that luime, called also by Pliny 
AntomelOf in Sanscrity Ilasti-mallay in the spoken dialects IldUhmalla, now 
Feringy-bazar to the S. E. of D'hdccd. 

El Edrissi says, thait in the Khamdan, which joins the GangeSy* tliire 
was a Trisukt, or trident, firmly fixed in the bed of the river. It was of 
iron, had itat-fjtiarp prongs, and rose about ten cubits above the surface 
of the water, and says our author, its name, in the language of Indiay was 
Barsciul, or in Sanscrit Vara or Bararddkiy the most excellent trident 
Near this iron tree, was a man reading the praise of this river, and saying, 

« Othou, who abundantly bestowest blessings; thou art the path leading 

to paradise; thou flowest from sources in heaven, the road to which thou 


• 60 k ro. 
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" pointest out to mankind: happy tlie man who ascends tliis tree, and 
throws himself into the river;” when, some one of the hearers, moved 
by tliese words, ascends the tree, and jumps into tlic river, and is drowned, 
whilst the spectators wish him the eternal joys of paradise. This is really 
in the style of the Paurdnics; and though suicide is forbidden in general, 
yet tliere^re privileged places, where it is meritorious to kill one self. 


_ ^ 

According to Ra'mes'wara,* this place is in Asdnia, and its name is 
Viiva-ndJCha, the pIaceM.tl^lord of the world, or Maha'-de va: I find it is 

m 

•well known to natives of ..•hi ^.astern parts of tliis country, and is said by 
them to be eight days to the east of God'a-grdma, and about two east of 
Cdli-vdra^ in the spoken dialects Calyt-hardy a strong place on the river. It 
is a Small rock at the confluence of another river with the Brafimd-putra, 
with the lAnga or Sdi of Maha'-deTya ujion it, and a small temple erected 
there by a Rdjd, above .SOO years ago. According to Ra'mes'wara, this 
^.^d^cc of w^orship is not mentioned in tlie Purdn'as, but only in some 
Ta7ih'asy and more particularly in the Yogini-Tantra, 


It appears from tiie above author’s account, that some people visitfed this 
^place with a view to put an end to their own lives there, and others 
out of religious motives only, to obtain certain benefits. But even this last 
was attended with much danger, for it was necessary, it seems, to swim or 
wade in going, and coming back from the rock, and in the mean time 

there were Jcda-manmJim ready to devour the pilgrims, whom they could 

% 

^■sr-nrrs ssss=s=si ' ij — .. ■ .. ■ " ' ■ f '"ni ■m-r,, -i ■■irgaeanaa—g 

* In jiU C«wa«»Uwy on Ui« Mahtt^hdrat. 
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catch. Jah-i7iatius)ia literally signifies watermen; however, if is never 
used ill that sense; but it implies people, who in a compound shape of 
men, and of sea or river monsters, devour men and all living creatures^ 
tliat come within their reachi 

1 

MaVa'-batu was a king, w’ho went to worship at hav¬ 

ing entered the water, he saw three alligators, who wanted 1^ devour 
him. They were then tearing the body of the R&Jd of Gaja-pur in 
Mohura-bdnja. Ma'ya-baT'u dived into th/watc.*l and effecledfhis escape 
to the shore. There was then the Raja KibHisL^anga.oit Aracan, who was 
going to perform; liis ablutions, and who infiirmed him, that these three 
alligators were- originally three' notdrkms gamblers, and cheats, living in 
tlie town of Codaru, near Rdjd-inahendra** They were obliged to leave 
the country, and to take refuge on board of a ship, that was just ready to sail 
to distant countries. A sudden storm from the Malayan mountains in the 
penins^iUa drove thenuiorthward (it should be S.ti.) to tlie country of CirijJ^ 
which is near - Parmdrflj or the lion’s country, or SinlMpiiTy not far uom 
the lesser China. The ship was wrecked upon the magnet rocks, near the 
moutll 'oCIMe'C'hfh'f river. The three gamblers were devoured by alliga¬ 
tors, anti were born again of them in that odious shape, and they remain 
still in the JSruhnd-jmlra, round a hill in the middle of it. According to tlie 
natives, on the day of the Asoedshtami, mahe month of Gkaitra, they sacrifice 
men, buffaloes, goats and all sorts of animals in great numbers, when these 
alligators spring up to receive the blood into their mouths, and devour the 

.. ' ' ' ' ' sssrasssasBssasssss^ 
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which is abai^doncrf to them. Great rejoicings are made lo celebrate 
.ihe entrance of the Brahma'^jnUra into their Cooniry on that day, when 
Paka^ikEama with his cifoetar cnt a passage for its waters, through the 
eastern mounttuns. It is said however that human sacrifices, are no 
longer aflowedfaLthat place. The magnet or loadstone, is emphatically 
called or the jewel, beside which, it has in Sanscrit many other 

names, more scientific, and which will appear when I pass to the countries 
and islands in the Indian^cem. In this jnanner Aristotle styles the 
magnet * the jWwel: for such is the meaning of AiS®, when 

of the feminine gender. 

• . ♦ 

$ * 

In the Chatur-varga-chintdmard, it is declared, that the Daily as having 
been once worsted by the gods, fled from before them: but finding no 
^place of shelter, their counsellor SucrdcMryya created an immense magnet 
like a mountain, which attracted the arrows of the gods, that were pointed 
^T.wtli iron. Indra perceiving this, struck the mountain with his thunder, and 
divi(}ed k into numberless splintCTs: some fell upon the landj some into the 

'"^sea. One fell into the sea to the soutli-easl ChcUtala or Chatt'/sranh, and 

« 

this is the reason, that it is so difficult to get over that sea. We are 

acquainted with two splinters of that mountain; one near the mouth of the 

« 

river of Negrais, and called liy the natives MafCi, and by us Diamond 
Island, which denominations are implicitly synonymous; for this Jewel w^as 
known formerly in Europe under the name of Adamant, wliicli originally 
signified a diamond. The French say to this day Aiinanty not surely on 
Account of its loye jof iron. Tliese magnetic focks, of wliich wc arc now 
VOL. XIV. 5 R * 
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speaking are mentioned in the Arabian NigktSt and in the transla¬ 

tions, they are called the rocks of adamant. The other splinter is near , 
Pdrindrat or the lion’s place in tlie lion’s mouth, or strait of Sincapur. 


This magnetic rock, or rather rocks, constitute the Mani ite inlands of 
Ptolemy, which, he says, attracted tlie iron nails of every shipfiS^ passed 
that w'a5% There were ten of them, and among the islands of slncopwr, 
there are about ten larger than the rest. Tiieir.name Manioks is obviously 

I < 

from Maiii in a derivative form Mani-ydld, yfiOichS admissible in the pro- 
sent case. 


El Edrissi, lias placed such andlhfer splinter or rock, at the entrance of 
the red sea, and calls it Mandeb, which 1 take to be from the Santicrit 
Mani-^tcip, and in the B|ioken dialects Maui-dtb. 


Ra meswjra has confomided these two splinters into one, by placing tlie - 
latter close to tlie shores of the country of Cirdl, which does not cx{end 
beyond Cape Ncgrais. Tlie trident of the lord of the world is certainly 
Vara-suUiy'T^fa-ivla and Srt-mla^, which are denominations implying, 
excellence and power. The rock on which it stood was of course Vara-Hla, 
Para-sila and SnViYa, or the most excellent, and blessed rock, and the river 
in which it stood was pnee so called probably, at first by favourite poets, 
who sang the praises of Maha-dk'va, and of his lingay not forgetting the 
rock, on which it stood, nor the river in which it was situated: for wc find 
the Brahmu-putra called by European writers of the seventeenth century 
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Persilis, and Sersjlis, in the easternmost parts of flinddstmi and it is oon- 
nected by them with the river Lacshd or hakya.* 


In the bnadists of rivers in the MaM-^bharat and Padma^pn^'ana, the 
Brahma-Tmtri isjialled AtUd-sila, or the river of the rock of our latter end; 
alludiif^yirliie above rock. 


With regard to these J^Ichmanmhas, it is to be observed, that in general 
the Hindus believe, tHkt beings originate from an atomlike germ 

endued virtually with life; but inert till placed in a proper medium; when 
it becomes actually a punctnm saliens or an embryo, it is indivisible, and 
cannot be destroyed by any means tthatever; but will remain till the end 
of the world. When a man dies, his body restores to the earth, and to tlie 
other elements, all that augmentation of substance, which it had received 
from them; but the atomliko germ remains the same. The three gamb¬ 
lers, whom we mentioned before, having been devoured by three alligators, 
their germ of course remained undigested, and unhurt/ and soon after 
they were naturally conveyed into tlie wombs of females. 

This alomlike germ is called in Sanscrit Alihuhicay and is mentioned in 
the Garida-purdna,\ It is called also Vdyav'tyaniy because it goes faster 
tlian the wind, and I am assured, that it is mentioned in the VedantaiX 


* Modern UnWers. History, Vol. 5tb. p. 279. See also Edw4ED Teret aad others, 
-f SrctioN of the Prita - c ' hand ' a . ^ 

X VxDANTJ-ujiis'AN f, isd lE thp AtiH<htgiwdntusandluina^ 
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sgyvthat it is 6xacUy the sixth part of these aioiAes Which we see ma^ 
ing in the rays of the son, when admiUed into a dark through a, 
small aperture. Its situation is above the nose inwardly, £i|nd between the 
eyebrows. However, some place it, either in the right thrimb or in the 
^%ht toe. Mmelmam in AraMa suppose tiiis germ to bdjithe sesanmid 
bone of the first phalanx of the great toe.* 

Yama cannot inflict any punishment on thf 'ATiBAlRiCA, unless when 

% / 

united to Uie Phtd ordeha^ for otherwise it is si^^ptibie neither of pain, nor 
pleasure. I am told, that in the it is considered as the same 

t 

with the LiNGA-ifARiRA: and others assert, that it isreally the Yoga-deha of 
the Lamas in Thibet, Some schools,Njithear reject entirely,, these idle no- 
'tions, or substitute others of their own* 

Ctesias mentions wild men living in the waters of the rivtr Gaita in Imdia, 
in some part of its course, and from the context, this was in the eastcnK- 
most parts of that country. Gaita is perhaps for Khatai, anoUier name, 
for Uie Brahmd-jmtFa, because it was supposed to come from the immense 
country of Kfiataif^ Pauladius in his account of the Brnkmem, says, tliait 
Uicre were in the Ganges, dragons seventy cubits long, besides an animal 
called Odonio, who could swallow .a whole elephant, and was so much 
dreaded, Uiat no body durst cross Uiat river, only at the time of the year, 
w'lien die Brahmens vmled their wives, who lived on the other side, for, dur- 


* Ses French Encyclopedia, ▼. Altfadara a magical term ia that coootry. 
+ ,ATiff Acniini, Vol. 2d. p. 8, &t,' 
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ing tbdt 3ea9on« th* monster was never seen. Palladios supposes this river 
^ be tile Oangeei^bich seems to have been Uie innit of bis geographical 
hinowledge Eowal^ the eosti but H was more probably tlie Mrahmor-putra, 
Xhe denomixiawns of Par-^UiB or Ser-s^is are now unknown in India, as 
well as that omMmdan mentioned by El Edrissi, who says, that it is a 
large rwe^^w^ich comes from Chitm, and falls into the Ganges. There is 
no doubt however, tliat at an early period it was current in India, for it is 
the Cainas of Pliny, and tl^ Doanas or Daonas of Ptolemy. These two 
words, being joined together^ jjpake Caiu-Doanas. In Sanscrit Cayandhu, 
and in a derivative f(>rm, Cdyan-dhava or Cdyan-dimu, Cdyan-dlmunt or 

dkatmd and GdyandJwnt, would signify tlie river of Cdya or Brahmd, and 

• 0 - 

of course it is apolhcr name for \X\e‘i^€S 0 Rdr^puira, implying exactly tlie 

• _ _ 

‘ same thing. Now Dr. F. Buchanan says, that the western branch of tlie 
Airamti is called Kiaynrdwayn, which, in the language of the Barman 
empire, signifies tlie fountain of Kiayn,., which comes nearly to the same 
thing.* Tlie case obviously, at least tame, is^ that these two rivers come 
from a country called Kiayii or Cayan, and the same willi that called 

/Cdhdng in the Afphab. Tibetanmn. It is described as an immense country 
between Chinay Tibrty Indiay PegUy &c. It is annexed to Tibet and is to 
be pronounced Cdhdnh or Curunh, 

Edwaro Terry, and othere I believe, say, that the Sem 7 ?« comes from the 
border* of Canduanay the capital of which is Carha-lanka. Canduana is 
unknown now, and is never nientioiied in any hook that I ever saw; but it 


VOL. XIV. 


* Jltiatick Researchesy Vol. A. p. 2.11. 
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goes by the name of its supposed capital Cara’-hatacaj It is mentioned 
twice in the Maha-bharfUa, where it is called in the list otjrcountries; Hat 
and Cara-hdt'aca. In several lists of cbuntries from the|peninsula, and' 

i 

published by Dr. F. Buchanan, and in another from t!i^,<^untry also, ’ 
given to me by Colonel Mackenzie, the country of CaraMtht^ is mention¬ 
ed. However it is absolutely unknown in this part of Inditt j'liotl^do not 
think that it was the name of city, but of the pool of Brahma', the water 

of which is declared, as we have seen b^fore^to be Hdtacat and Cara-* 

• } 

/ 

hdtaca. / / 

In the list from Avd published by Dr. F. Buchanan* tliere is a country - 
called Kian-daiif and that gentleman declares, thattlie Kiayrv-dmn comes 
from the country of the Kiayn tribe. According to the journal of the 
lour Chinese merchants, Hin their way back from Siam to their nativa 
country, and inserted in Du Haldb’s C/wwa, the river of Giam, comes from 
the mountain or mountainous region of Kyang^daw, Haji-Khalif a men¬ 
tions, hi that very country, a river called also K}wmda\ii but he in^^aut by it, 
it seems, the river of Cambodia^ for he says, that the town'of Khmou, was * 
situated upon it. Tiiis is not tru<' of the town, but may be of the country 
of that name. For Ah Bergendi says, that it was rather tlip name of the 
country, and that the town was called Khatha, and is probably the same 
place, with a fine harbour, called at present Cafon/t, with an ishiidin front, 
and of the same iiame.'f This liarbour is no longer frequented, and even 


1 

Jsiatkk Researches, Vgl. 6. p. 227. 
i D'ijehsklox a4 loc. Khancou. 
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hardly known. ™wever it i$ probably the Cattigara of Ptolemy, and 
the Caitaghora of£L EdrissIj the fort and town of Catanh, 

[ 

This countrwf Cayan or Cayanrdlm is mentioned by M. Polo, with a 
^er called which is the Brahm&rputra* This region, says he, is to 


river 


Uie wesloyc^/^n, and an extensive country. As M. Polo speaks of iliese 
countries^from report only, he is generally inaccurate, and it is a diflicuU 
task to recognise the countries he speaks of, and to arrange them properly. 
Be this as it may, he says, t.*^t Caroyon is eighteen days from the city of 
M/Vrt, which is and that the three first days, you descend through 
frightful precipices. Mr. Dk Gvignes shews, that it was pari of Yunnan * 
and I beg leave to add,” that it extei^M^a^reat way towards the west, as 
far ass the country of Cayan^dhu, on the eastern banks, of the Brahn\d-pulra. 
It extends along the northern frontiers of M^ni-pur* from which it is sepa*« 
rated by a ridge of mountains, called Carrun to this day, according to 
Colonel SvMES.-f To the west of Corayan, and of the Corrmi hills, was 
the country called C<^ndu by M. Polo, and whieh was bounded, towards tlie 
west, by the river Brius,^ Tips is the Brahmd-jmtra, which is ofteii styled, 
if not called, tlic river Biryydi because it is the efflux of Brahma', mid this 
word is always pronounced in the east The country to llie north 

of Aadnia, on its banks is called Brawia^o/ig in the Alpliah. TibeL^ and 
in the Pur an Br^A^md-tunga, in Uie list of countries. U is called also 

Bregiong because it is on the baulis of the river Birjl/ or Birjyam, in a 


* HiRTOiKtdes Hum. Yol. 4. p. 176. 
t £m>&my to 4ivay YoL IH. p. 181, 
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cteri\ alive fofm. The who had a small extent iii Tacpu, to 

Uie north of it, liatd soihe 

\ 

This Brahma-mmd'dt frorar which issues the Brahmd-jril^ra, is the same 

which is called Chiarhdi/hy 0e Barros, and other PortU^e^ writers. De 

Barros calls the Brahmd-putra the Caor riVer, and says, thal1rtx»iires from 

the lake Chiamap, and from thence it goes to the town of Cafyr, after which 

it was denominated, thence to Sirote, to Caf/iojaij, and afterwards into the 

sea. Cam' is the fkmoiis town of Qod’a/( pt Gaur generally, called 

Gof'gdn/iy that is to say, the town of Goda. Sirote is probably Sarada a 

. < 

famous place of worship mentioned in thr Cdlica-purdna, and Camotarj is 
the place of Cx'Macshya-dB'vi, caffdd also Cdma-pfChay ^ or the seal of 

Ca ma-deVi. The whole country is also called Cdma-pit'ham, pronounced 
formerly Vamptd and Cixttitd,^ 

t - 

This is the country colled Ptt€m, by some of our writers of the sixteenth 
and seventeenth centiifics, and which was separated from Candwanah, by 
the river P&rsitis according to’ EdWard Terry, who says, that this river* 
(whichr is the hrahmd-piUra) comes from the country of Gor: and 
this Is in Some measure true for it passes Uirough it, in its way into 

if 

Bengal. The Ckiamay lake was said to be 180 miles in circumference, 
which may be true of the country of Sayammay or Chiamay, noticed by 


* RAFpnescwTAKi A. de Padre Cappuc. Misuon. della itata preseate della mitsioa delgran. Thibet. 
KomOy 17S8; aldo Mphab. Tibet, p. 432 Se 433. 

Art if JcJt£Rii Vol. 3d. p, 6. 
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JOr. Buchanan.*^ Ortelius in his map of Asia in 1580, calls this lake 
^ayamay, with /tw’o dots on the letter Y, and with tiie cedilla, or dash 
under the lett^T C, and to be pronounced Sayamay, as it is wrilen by Dr. 
Buchanan ; h'^in his map of Indiat he spells it Chyamai, which sounds 
exactly like Chyamay in English. He mentions also die country of 

Canwtay, the towns of Chirote and Caor. 

1 

Four rivers are supposed to spring from this lake, but except the 
Brahma-'putra, the others must issue from it, througli subterraneous chan¬ 
nels. The Paurd»ic«, delight in such mystical communications, and they 
are really very’numerous in Indiaf^nRut this sort of paradise, with four 
rivers issuing from it, is obviously taken from dur sacred books. With the 
Jews we have one, the Hindus another: the people of Tibet have one of 
their own, and the nations beyond the Brahma-piUra claim very properly 
the same priviledge. 

The Brahma or Brahmi river, another name for the Brahnid’-putra, is 
called Chya, one of the names of Brahma", hence the river of Avd, sup¬ 
posed to spring from the above lake, is called Cay^pumo, or the Burmdn 
Brahmd-putra; for the Burmdn country, is also called according 

to Dr. Buchanan, and Puma-hang by the four Chinese merchants, menti* 
•oned by Du Halde. The two heads of the Doanas; and those of the two 
next rivers the X)orias, and the Serus or river of Avd in Ptolemy’s 

maps, do not correspond with the mouths, he has assigned to them on the 

* 

sea shore. This mistake originates from* the imperfect notions which he 


* Aiiatick RtsearcheSf Vol. 6. p. 326. 
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had of the geography of so remote a country, which he &shioned 
map according to 8(?mej>r)B-couceived opinions, and an eivoneous system of 
his own. The mouth of the Brahma^pnUi^f fiH* intslaince, does not appear 
on the sea shore, even in our most modem maps, axid^hfiPaurdriics, in 
^teir geographical diagrams, make the Hrudini or BrahmA-pi/Xi'd, with 
the Pavani or Avd river to flow toward the S. fi. The source of the 

eastern branch of the Doanaa, or BrahnJ-futra, is really at the Brohmd- 

< 

cwntTa, and thus far Ptolemy was right. To^lhe upper part of tlus river 
through T^et, he properly giyes th^ name of jBoidea or Bautisusk Bhotir 
su, w language of Tibet, signifies the water or mer of Bhota, the 
Sanscrit name of that countiy/ J^(r,<^|d not know Jiowever, what became 
of it beyond Thogara or Tanker. The next .river is the Megfumdd Cr 
Meghorv^na, in the ^ken dic^^ts Mqgkwan, and MeghnL It is a well 
known river, and the general drain of the waters of Silnet, and iadjaceilt 
countries. It begins I believe, to be so called near Azmatigunge, below the 
junction of two considerable rivers, the great Bacrb, and the Baleswari 
from Silhet, and commonly called Bowlee, The original stream is the great 
Bacr&i which according to the C8hetri!,^smnaia, comes from the< country <»f 
Hed^amba, now Cacitar or Cuspoor, to ^the eastward of Silhet. It is re¬ 
markable, that tlie Bm/imd'putro, on beii^ joiimd by this inferior riv^, 
and of qbscure origin, being from Meghacr the clouds, loses its name at 

#*• I ' . ‘ ■ t 

once. The Megna, now an immense river goes into Uieceean, but,jpro- 
periy spealung, without jmniug the Oanges; tho^gh they approadi very 
near to each otlier. But the >moiiths of .Ihe Gfimrges and of the Brahman 
jnUra, are so masked by large,, andnuno^raus islands of various sizes* that 
they are by no means obvious from the sea, like that of the western branch 
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oMfe ixanges. Yet there is no doubt that formerly they united Ihcir 
streams, and tliat they will again at some future period* 

The Me^wan is the Magone of Megasthenes, as cited by Arrian, as 
one oAhe rivers that fell into the Ganges, 

The nexf river is the Dumurd or Dumburd, for the letter M easily admits 
B and P after it. In the Ipwer part of its course it is called the Carma- 

9 

pAu/2f,and falls into the sea at Chdtgdnh; but Ptolemy has carried its mouth, 
and that of the Doanas ijiito the gulf^f^S*ar/i. According to the Cshetrw- 
sumdsa, it is the eastern boundaryJ^^Sirmpura or Tippera, and fourteen* 
Yojanas qr about 105 British miles from Agratold, now Nur~ndgarf and 
formerly the capital of that country. Dumurd is a very common name in 
Inditti and in the spoken dialects gencrall']^ pronounced DumrU Dumriya^ 
Dumroy, &c. It is the river Dorms of Ptolemy, for Domrias, He has 
placed its source in some country to the soutli of Salhata or SUhet, and he 
mentions two towns on its banks; Pandassa in the upper part of its course, 
but unknown; in the lower part Rangibert, now Rangdmati near C/tdtgdnh^ 
and Rcang is the name of the country on its banks. On the lesser 
Dumurd, the river Chingree of the Bengal atlas, and near its source is a 
toMU called there Reang, Rangdmati and Ranga-bdH to be pronounced 
Rangbari imply nearly the same thing. 

The next river is the PdmnC from Pavana, which in lexicons, as in die 
Amarorcos a, becomes in a derivative foTtaPavamdn or Paumdn, I believe 
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it is so called because it flows through the conniry of Pania-hang* or 
which according to Dr. F. Buchanan is also called Pummay, Hence it 
is that the first Portuguese writers, called one of the supposed branches of 
the Cayan river, flowing through the Burmdn country, Cay-^pumo, and by 
Pliny it is called Pumas or Pumdn, The Pauran ics, as usual searched for 
a Sanscrit origin for it, and derived it from Pavana, which signifies Mdnd. 
In the Cshetra-samdsa it is called SiUrbhoird, or tiie beautiful and great 
river. The river Brdhmotdriisays the author, flows by Mani-puroy and 
going toward the east, it falls into the Surhhadrd,\ The Pdvard or Pauman, 
called also Su-bhadra, is the Airdvaffj, v^hich flows by Amard-pura. It 
forms tlie upper, or northern part ^Jp^river, which Ptolei^ calls Serus, 
the lower part of which is the Menan, which flows by Siam, %^he true 
spelling of Uie name of this river, and its Sanscrit origin, if derived from 
that language, are rather obscure, as it is not mentioned ia any book. Uial 

1 have seen. I suspect however, that it is hinted in the Garuda-purdnay 
in a curious rout^performed by the souls of all tliose, who die, at least, in this 
part of the world. These souls, having assumed a pygmy form, no bigger 
than the. thumb, which is compleated in twelve days after the decease, 
on the thirteenth are seized by the servants of Yama, and carried 
through the air to Yama-puri or Yama-cot'a, on the high grounds in the 
center of tlie Malayan peninsula, and called GianircoiU (Jama-cot a) by 

Muselnian writers. .There they remain one month, and thence go by land 
to Dharma-puri in the N. W. quarter of the world, on the shores of the 

I 

we.steni ocean, there to be judged by Yama, witli the countenance of the 


• Du Haidi’* CAina^ Vol. 1st. p. 93. 
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'I> 5 l^rA-ni«'JA' or kingj of jiistico: f{)r lie luis two countenances, one 
remains al Dkarma^puri, and tliO otlicr at Yanm-purL Tlicre are two 
■roads, one for {rood men, called Saumya or lieaiUifnl, Ihe oilier Cashta- 
margti, or ihe painful road: for now they travel on foot. 


In fifleen da>s they reach Sianri-pur, where rules jANc;A^rA with the 
dreadfnl coiinlenance; Wiieii they see the town and its ruler, they arc 

m 

imieh afraid: and there tlnw eat the funeral ref)a«l of the third paesha, 
ojl ortho first month and ha^, otfi.'red h) tlieir sons. 

7'HENCEj^y, .pp«wl| to Vdrtndra-nngara : 

wdierc they/cCr'iSfe funeral^ljlation of ihe second inonili, and receive some 
clothes, ^d then they {jet off for the next stage. The district of Vavendra 
in liexjgM, between Gawla and ID'hdccd, is well know’n. 

t 


Of the kingdom of Jang'ima we have some knowledge, and it is ahoiii 
‘half way between the Malayan peninsula and Vdrendra. Its name i- 
wrilten Jangoma or Jangomny by Europran. writers, and it is a greal'TfaV'*-- 
lo the north of 8/o?n. It has tlie Laos to the east, and the country <>f 
Acdt or the Barman empire to llie w est. Its capital Sann\ still unknown 
to ns, is upon a river called, I suppose afier its name, Saat'a or Sauri, 


Ptolemy has delineated tolerably w'ell, the two branches of the river of 
Avd, and the relative situation of two towns upon tlicm, wdiich still retain 
their ancionl names, only they are traif^serk These two towns are 
XTrathena, and Nardos or Nardoip Urathena is Rddhana, the ancient 
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name of Amurorpur j and Nardon is Nartenh on the Kayn-dweenJ*^. •vl^or 
Nardon is a town according to Ptolemy, and by no nicaus the name ol'a 
well known plant, and which 1 believe does not grow in that country. 
He says, that it was situated in the country of Rhandamar-cuta, literally, the 
fort of Han DAM All; after which the whole country was dcnominalotl: but 
of the town itself he lakes no notice whatever. 

.1 • * 

The Sanscrit name of tliis country is Cdsdray and Iledamha or 
Ilidamha; the king of which was killed by I^uima, who fell in love with 

his sister Hidamba', and remained ^vitb her \ whole year, h'i'om this 

« 

union, arc descended the presefr»>^g^ycff Uiat cdnu^^jy^wljio come i>ccasi- 
onally to Benares to worship. Hid AftinX", anttiris subjects?in’c.^ cannibals, 
and he and his sister wanted very much to eat as lie was"^,l’at and 

plump, lliijAMBA was aVso called f- Runda-mun'd Uy htiCiiusL\ viabaji3j»ver 
he could catch any unfortunate traveller, he made his body Ruud a or 
headless; and also he made his head Munda, that is to say, he cut it off 
and separated it from the body; for it is customary with men-ealerS to cut 
o? head imediately, and to throw it away. It was enough to call 
him Hund'a or the Hunda-ra'ja", because this necessarily implies tlie 
other; but Ruudn-mund'a is an alliteration, highly delightful in the ears of 
Hindus, wdio are great admi rers of such a j rngle of words. However, a field 
of battle though strewed, both with Rurid'a and Mimda, is simply called 
Rwid ka, instead of Runda-mundica, because the beauty of the alliteration 
is entirely lost, by this campound assuming a derivative form. Run d"a 

♦ Embassy to Jvd, VVl. 1st. p. ISO. 
f CoMMKNtAav oa thfl ^iha^bhdrata, section the third. 
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name of every Raja of Hedamba to the last, who was kiUerl by 
Bhima, who for that reason, w^as, I believe, surnained Run d'a-5ia"ra, or lie 
wiio killed Run'd a: thus the famous king Dhundha-ma ra was so called, 
because he killed the Daitya Dhundhu. Runda-mdra-cota signifies the 
fort of«luin, who killed Runda. Run da was a Daitya, and a native of 
fionit-jmra, near Gwdl-pdrd, on the borders of Asama, and that place was 
llic inetro])olis of the Daityas or devils, wliilsl tfie gods or followers of 

ft 

Brahma', lived to llio westward of the Brahmd-patra, The country of the 
exU^nded from Iha/river eastward, tollie banks of the Trdvalf, and 
was parci^yod out among/sevcral but be of Hedamba, conquered 

their, all, a^iIj||W*!H*Aud yj^^^4)‘^^^’'Dailyas, wlio resided at Sonk- 
'ftr.'ft, wv rt^eh afraid of him, that they left their country, and fled to 
tli'-'anLplace-; for l*0|Was remarkably firnn? and cruel. His kingdom was 
VGr)w, .*jnsive, htuI was three irumtlis in extent from north to south.* Pliny 
c-alls theViver of Avd, Rumasor Puman, in the objective case; and says, that 
many nations in that part of th(i country w(*re called in geneiKil Brachmanos, 
it should be Barr.idn'e. One is particularly noticed by him, “ the Macao- 
“ calini^ee, with two rivers called Piimaft, and Cainas; both naergitbLv, 
“ but the Cainas alone, says lie, fall into the Ganges A It is therefore the 
Cayana, or Brahmd-putra. The Magn-calingas are the Magas or Wings, 
living near the sea .shore in Chat gdnli, and Ardaan, 


Having thus described the heads of such rivers toward the east, as were 
known to the Paurdnics, let us now proceed to the sea shores. 


* Ct/icira~samdsa^nctioa of Htu AUBA. 
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pTotEKV saysy that tlie easternmost brancli of ibc Ganges waf? 

Antibole^ or Airradon, TIim last is from the Sanscrit Hraddna, and Is the 

name of the BrahmA-futra. Antihole was Uie name of a town sitnniect at 

_ ^ 

the confluence of several Jarpfc rivers to the S. E. of U'kaced, and now called 
Tringy-hazar, It is the Antomcla of Pijwy, and its Samcrit nrfme is 
Jlasthmalloj in the spoken dialects Jldthi-mdlld, In the Sivarodnya- 
mdhdlmuaf Ilasti-maUa, as well as the cou itry about it, is called JIasti- 


f 

handily because Ibe elepbarrts of the HayVi were picketted there, or in its vici- 
nit)\ It was, says PniNV, situated at the confluence of five rivers, aud’^ul^. 
that account it is called Banchanadain^gare in Hie Harivamiu , *• 

Tub next is the Pham or serpent river: it i^-menliuncrh^ji Mahd- 
hljiaraty under the name of Airavaij a large sort of scpient. Oa ifes^baulvs 
lived the famovift Uwipi, daughter of AihaVat, or Pankaga, or t,hc^;spowt 
Idng: from her, and Arjuna, the Pandwan^ are descended the* present 
Jtnjds of Trai-^ura or CamiJiah. Tiiis river is Uie Fenrt^ of tliejuaps. 


. T rTi,»is now pass jq the Carma^pimUi, or Chat'gdnJi. river. Tt is meali-^ 
oned in the Scanda-pmrddOy in several Tamtrasy and Geographical Tracis. 
In the Dhui^ana-cosay it is declared, tlial it is «o called, because there 
Carma, or good works d^i blossom and flourisfi most luxuriantly, so as to 
produce fruit most abtiiKlantly. In short, every tiling on its bank flourishes 
in that manner, sudi as Dimnna, or religious doctrine, Carma religious 

i 

deeds, Pm y a or righteousness; even llic very spot or grama , flowers in that 
wonderfui manner; flir Chafgrtfiti‘% called in the Purariasy Phulla-grama. 
ChatCa is a royal mat spread under iM^rce, in those times of simplicity 
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of manner: Patla, or Ptt''ha, any seat, with the addition of Phulliy 
iiTiplies a blessing to the royal maty to the royal sent. This explanation of 
the meaning of Cama-p/tM//* and Chatta-^4ma, is in the Bhihianorcosa. 


In the Scanda-piiranay* tlie words Pat't'a and Chatt a are acknowledged, 
**as the*names of Chaiganhy but with another meaning. Devi, having des¬ 
troyed Uiere, the Daitya Mahisha'sura; his ])ones, the flesh being rotten. 


appeared upon the ground like immense fliig stones, or PatTana in Sanscrity 
and Cfiat tana in Hindi. The right or southern point at the mouth of the 
•^Ii^r^is called Pengui, beXusc it is towards Pengu or Pegu: the left; or 

on whi|pjf^’'$j town is situated, is called to Uiis 


norllienpiiit, on the 


day PaiV^Wt 2 
J'r y 


ian 


)«m:df^t#dny doubt, in my humble opinion, 

j'T .jr - ' 

but that tins town is the Pente-polis of Ptojlkmy, for Pat ia, or Pat't'an-phultf, 
the flourishing sea^. \ 


The Canna-pJmlli is also called, though rarely Cartia-pluUUy and it is 
^ # 

the Carnabul^ the Edbissi, who wrote about the year* 1194; but that 
geographer has bestowed that name, rather upon the town of Chaiganhy 
because situated on its banks, " 


The Canmia-phulliy as I observed before, Is called in tJie upper part of 
its course Bumhuruy Dumurdy or Dumrfyd: on its passing tlirough the hills, 
it, assumes the name of Canna-jjkuUi: but its original name Is Bayuli or 


* Sbctiov of th« briigtvf Ra'ma< 
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* In BJdvana-^osa, it is declared, that it flows through the 
conntry of ArPr^a, or kingdom of Aw, where U a«5nmeo the piwhe of 
^abJut ac(sording to the Cshetpa-samasa, and i« commwily called the N4f$ 
and Teke-naf, This river is called in Uie Bldvana^coaa, Htma or golden 
river, probably because it comes from the golden monntains, styled Hema, 
Ckmchmia, Canaca &c., which signify gold. In general all the rivers of- 
this country arc coiLsidcred as branches of tlie Carma-pImlU, some are 
actually so, others arc so only in a mystical sense, Tliis accounts for the in- 
land communications between tlue Carma^phifUu and the Avdean river, as 
4elineatod in former majis. It is not to Im traled, as yet, beyomi /ter i-ic- 
or BAmu, though it may exist sliJJ.^ther soutK In the first of the 
Bmgal atlas, Uiis inland coinMl?r^>^r>liY delineated 

from Chaig^nlif to Ghacorfyd; and Mr. BARTHoi.oMEi5r?i.AsTED, Ma¬ 
rine Surveyor carries it as far as Jidmu.'^ In Vjic.^Csheira-’Samdsa, H 
is asserted, that the river to iJie south of about two Ytrjanas, or 

eight Cos, is an arm of the Canna-pfinUt, aiid the boundary of the Barmd 
country; or ^4can; and tlie authc»r says, that there that country, 

five riyefs or branches of the Cfirma, the JeWmatU whidi flows bv 
BAmvna or Rdmu; the SanCJid, the Smdirar of tlie maps: the Uic 

Swarndchart, called in the spoken dialects, according to our author, 
SondcJiarf, but these two arc unknown to rpc. The last is the Cesdrdy in 
the spoken dialects. Cac/t’/u/ra, and on its banks is Hainla^dura-grdma^ 


* CthHra-tamasa and Dhiisana-eos'a. 

+ S«E New Directions, &c. by Bcnjamis Lacah, p. 20. Mr. B. Pi:,Ai 5 Ti.D, whilst surveying some 
parts of the Sunderhunds, wss carried away by an alligator, which he mistook for the. rotten trunk 
of a tree. This was wiitten at the end otj iia wber* thus left off, in tbe Surveyor 

General's Odice, where I saw it about 40 yka^ 7 ^ 0 * , 



Gkoghapiiy OS' India/ 


447 


eommonly'^lled Rangurutj wiiicli is inhabited by Magas, and is siluatod 
aunpogst bills; and from it tins river is called Hamldara in the maps. 


The river wc mentioned before, two Yojanas to the south of Jhimv 

called liq^, wlticli in Stmsvril signifies both a rope, and a bamboo. 

also synonymoHs witli Gutia and Duma; which last is ihc name of 

isevcral places on that coast. Perliaps these w'ords imply, that there was 

(iithcr a cable, or a boom of bamboos lashed together, laid across the river. 

> • * . 

Tliere tlic king of Sonilpur,Naraca, phiced the hiiiga or PJuifa of ISIaiia- 
under Uie name ojf Jidy.a^ndtka or Adi^ndtJia, tlio j)iimcval lord, 
PJtallm, h^J^\lo Bhuvana-coda, it is said, tljat this place 
was laid Another name for it, was 

Vhalgiinagdr dr town of Phalguna, Iiaviiig been bnilt by Aiuona, called 
,^also Phalguna. In die C6hdtrarsamdsa,i\. is said, that it w'as near a river, 
and that it was bmw by a man of tin** name, and it is, says onr author, 
comroonlt^'called Plulngjma or Pkalgun, Another name for it, lie adds, is 

Sw^in my opinion, is the Baracura of P'l'otr.Mw Phaln-un 
is called Fahng in th« nuips, w ith the epitiiet of Burra or llie great, wiiicli 
jnight have been the case formerly. 


To the south of tlic Jlajjoo, about forty miles is the ri^ cr Ndhht', vulgarly 
jNdf, because it proceeds from tlic navel of a certain god, resides 
amongst Uie hills. It is more generally called Teke-ndf^ and in ofiicial 
reports, made to Government, I understand th'^t it is generally • o called. 
Teke-nuf implies, that iiiiows tlirough the country of Tek r, written in some 
SaM«c?'/f bdolb Tecu,^ and Tecev, to be pronounced Tccoo and Tekyou. 
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It is now the boundary of Ardcan; and m some maps, it isKcalled the 
Domhac river, from a place of that name situated on its banks. *The 
Smwerit name of* Ardcan is Barmd^ Bm'mdn and Barmdnaca proper; J)y 
the ])(iO|)le of Peg^u it is called Takain. Dr. F. BucuaNan* says, that 
Thak is the name of a tribe, living on the eastern branch of the river 
Naof; and wlio sent a colony to the upper parts of the Carna-falli; and 
this circumstance is recorded in the Bhuvana-cosa, in the these words: “ at 

Carcandaviij in tlie woods, will come a T.^cu-ra'jX’, who will abolish all 

« 

“ disliiictious of casts; but Naga''rjun a will d^troy him.” In tiie CshetrOr 
•kamdsut it is called Carcandut near the Canma’-phuUi't and its preV’V:.' 
name is Cdcandi^ says our author. ^Itisalsoi.i tlk^ccimtry of com¬ 
monly calletl Cm or Ceuned; antf^^ababitots K<fbkies. A res¬ 

pectable native of Rangoon, who came some years ago to Benares with 
many persons of that country, informed me, that heihad been at ArdcaA, 
and that he understood, Uiat the bulk of tlie inhabhi^ts were of a tribe 
called Ti'k or Teke; and from it the country was cal?jed Tekain hr Takain, 
ffc suspected that Tecain, Yecain and Recain, mighc*ib«e-£ke 8aii>c Kr^me 
(litlerently pronounced, and indeed Dr. Buchanan says, that mdistinct' 
►aftMalion is fashionable through the .Bwnndn empire, and the adjacent 
countries. 

Tuk next river is the Mahd-nndi or great river, which flows by Ardcan, 
Tliere is Si/a or Saila-pattana, or the stone city, the seat or throne of the 
Maga Rdtjds, 


• M&tick Researcbeti Vol. VI. p. 229,* \ 
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There in the Mah&^wtdS is Vmu-<garUay or the bamboo fort; but ihe 
81 ^ overflowing will -destroy it, and leave in many places shoals, and sand 
banks. is the second naaincialion of the sea, which will do so iiiach 

mischief to the wboJe ct)untry. The first, it apjmars from our author, af¬ 
fected chiefly the shores of Cfmt'ganh. This bamboo fort, 1 suppose has been 
^builUmore inland, for it still exists, and is mentioned in a French map by 
the Sr. Robert in ttie year 1751, where it is called Fortde Bamboux. In 
a sketdi of the mouth ofthe river of Jracan by O’Anvtlle, it is inserted, but 
without a name, ll is placed there about mxtecn miles to N. E. of the 
at the entrance of river on the lefi side. 




ViiNVQAdt^ is l^o^y a bamboo ifflU in Sanscrit, but in Btindi St hi 
«ith<3r Venurgar or Vei^gdra: the first, signifies a •bamboo fort; the 
second, a batnboo-pil, which lost is hardly arlmksih^. The town df 
jiracan may be calwith,great propriety the stone city, being surrounded 
by sleep craggy rocka cut artificially like fortifications. 


- > 

I'fiE Ardccm riyer, in the Bhuvanrcosa, is called Mahd~nadi, or the great 
river; but its real name among the natives is unknown. Ptolemy calls it 
’TQCQStBMO, the true |>ronuncialion of which is, I believe Tekvrshdn or 
Tekeshdn: and we have in that country the Teke-ndf; the inhabitants of 
Ardean are of the Tekm tribe, and the country is called Takain, and tlie 
word M ” is certainly obvious in Raurshdn another name for Aracan, and 
Ibelieve, thatRa or Yu,,Bai, Yai, are the names of a tribe in that country: 
•for, fia^ -Dr. RaokANAN, what is written R®, is pronounced Ya in that 
country. meaning of Shan is unknown; but 1 take it to be afi 
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honorable title. It is says Captain Symes, a very compreliensive terra, 
^iven to different nations, whether independent or not.* It appears to ip© 
that Tekurshan, was pronounced by the Portuguete Tauascan^ for .Tcfce- 
shdUi or Tecwd^shdUf in a derivative form from Tecurslmn. Portuguese 
writers mention also another district called Co-DowascaUf which I suppose 
to be OurTecwd-slidnj and to allude to the invasion of the C«or Cud coun¬ 
try by the TIurke tribe, as mentioned by Dr. Buchanan. Mr. D’Anvili.e 
in liis map of India of the year 1752, mentions four places in the district of 
Ckatgdnh; three of which belong to Jmean; the fourth or Cu-Teavd- 

S'hdn, belongs to Chatganh; being situated in f^ie upper parts of the 

_ _ ' 

phulU, The three other places arc Towiscot , or the touTi oi.^'. dcan: 

Snmdar or the town of the mooh, in the dialect o ^hal^ m upt. v. and called 
Vidku in the Cshetra-samdsaf synonymous witli Chandra or Sundar, is 
some where near the Teke-ndf: tlm last is Bore, probably the town of Zara 
mentioned by Portuguese writers, as belonging'- to jj^f'acan; its situation is 
unknown, but it is probably to the south of Jrdcauy 

With Portuguese writers Toumstan is not the name of a river but of a 
town, which, I conceive is no other then Ardcan, the metropolis of the 
Teke-sMn tribes. Ptolemy ^aces on the Tocosanna the metropolis of the 
country, and calls it Trirlingm, a true Sanscrit appellation. Another 
name for it, says our author, was Tri-glyptori, which is an attempt to 
Tender into Greek, the meaning of TriAinga or Trai-Ungd, the three 
liWtgfltof MAHA'-DEVA,and of which the Tri-eul, or trident is the emblem. 


SupiJiT to Ava, VoL 2d. p, Ssa 
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( It is often represented by three perpendicular cuts, parallel to each other; 
^^d this in Greek. called Tri-gh/plon, Aracan is part of an extensive 
district called Tri-pura or Trai-pura hi the Puranas, or the three ,towns 
and townships, first, inhabited by three Daityas, tlie maternal uncles of 
Ra'vana. These three districts were Camilla, Chaitala and Uarmdnaca, 
or Ra^angf to be pronounced Ra-sh/mh or nearly so; it is now Aracan. 
Mawa-de'va destroyed these three giants, and fixed his Tri-sul> in Camilla, 
which alone retains the name of the two other districts haiinir 

been wnisted from the head Raja. The kiii|;s of Aracan and of Camilla, 

" constantly striving fo * the master}^, and the former even conipiered 
the m’!«;|test pjut of Bengjl, lienee, to tliis day, they assume the title of 
finds of the cvplve Rhutriyds, Hhatlyi, or principalities of Bengal. At such 
times Aracan was the metropolis of the Trai^paras, and of course it became 
the scat or place of the TriAinga, or throe fold energy of ^lAUA-nii va, the 
emblenis of whiefi^pre the Tri-svl, and the three perpendicular cuts. 
Ptolemy says, that in the country of Tri-lmga, 'tlierc were white ravens, 
wl ^e parrg tg^aiidji^ded cocks. 


The wliite panxjt is the Cdcalwd; white ravens are to be seen occasi¬ 
onally in India, as well iis in Europe, and I heir appearance is considej ed 
in this counti7 as most inaus{)icioiis. Some say, that this wliito colour 
might have been artificial, and the result of a certain liqtiid preparation, 
which after the removal of the old feathers is poured upon the new ones. 
.The colour will last of course, as long as these feathers do; but will disaji- 
pear withAheni, at*the next moulting season. (Miiselnians in this country 
very often dye their beards likewise.) The bearded cocks have, as it 
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were, a collar of reversed featliers, roand the neck and throat, and there 
only, which gives it the appearenee of a beard. These are found onlyjn 
the houses of native princes, from whom I procured Uireeor four; and am 
told that they come originally from the hills in the N. W. parts of India. 
We have also bearded eagles in Europe. 

* 

I 

TVic Mahornadiy or river of Ardcam is the last On that Coast, in our 
Samcrit records, and the district of Sandowy, ccdled also Thayndima or 
Saindwa by Dr. Buchanan, *and declared by him and* Captain Symes, 
to be the soiilhcmmost division of ArdeaUf is 
of the empire of the followers of Brahma, o:' Indm, along that adding 

in about eighteen degrees of latitude Jiorth. ii^ it is 

called Sandunpa, but, I believe it shaitld be SandmL In that district is a 
river, and a town called in modem maps Sedoa for Samdwa, and in 
Ptolemy Sadus and Soda. Between this ri wr^d tiierc is another 

large one concealed behind the island of ChednAa, the name of which 
is Catd-haidd or Cdtd-baizL This is the river %Q||EMy, 

which, it is tme, he has placed erroneously to the north of Ardcan; but, 
as it retains its name to this day among the natives, and as 4t is an uncom> 
mon one in that country, we can hardly be mistaken. 

r 

As that part of the country is very little frequented by seafaring peqile, 
the Cdtd-haidd is not noticed in any map, or sea diait whatever. It was 
first brought to light by the late Mr. Rkvbsn Burrow an able Astrcoiomer, 



* JtiaUck Rwarchiit Vol. Mfc. 189 MdSOl. 
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i and who visiu^d that part of the coast by order of g^ovemment.^ In the 
ian^uag^e of that county Cat a is a fwt, and Byehzd or Baidzd is the name 
of a tribe in that country^f Thus Cdld-haizd is Fort baidzd, and Baidzd^ 
Cdtd i; liie Baisd-fort, 

Tn« island of Chtdvba, opposite to this river, is called very properly 
Bazacata by Ptolfmv, and Dr. Buchanan informs us, that the letters 
T, O, Til. and S, Z, are almost used indiscriminately in that country, wh^e 
even indistinct proniinci<ition is fashionable. 



In tli^ j^tpnlnes of Q^ttala, and Barmdnaca, Ra'’ma«chandra began his 
first bridge, iri’his intck.ded expedition against R a'van a. The abutment 
took up tlie whole of these countries; and then RA'MA*CHANnRA carried oh 
his works, directly towards Subela or Sumatra, and had nearly reached 
tliat island, when by*the advice of Vibhishan king of that country, he 
left off, and began anitber bridge at Rdmeswara in the soutli of India, Of 
♦b.»-4ni^er*GrhTg^*s'c/en piers are still to be seen, which foiw the archipe* 
lagos of the Andaman and Nicobar islands, exhibiting vast ruins consist¬ 
ing of all the rocks, which surrounded them. The Hindus fancy that all 
ledges of rocks, and all islands placed in a line are the remains of bridges 
made either by the gods, or by the devils, for some particular purposes, 
generally unknown to us at present 
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The Poriugnteite maps exhibit only lour rivers on Uml coast: that ol 
Cliatganh; tlie Chocortaj U» be pronounced Khocuria; the river and g'ull’o#" 
liamcUf and tlie river of Ardcan. The gulf of Jldmit, now called the bay 
of Cruzcool, has a considerable river, that falls into il, called ISliah^ 
coVey after which is denominated the o])posile island, but called by our 
^afaring j)eople Mascal, this ajTpellation being more familiar to 4110111; 
but in the Portuguese maps, there is no name affixed to il. The name of 
the island to the north of this, is Cuccura-^ipa, but in the spoken dialects 

f 

Cucmr-d'ivd or Cuccur-did, or the island of dogs. In these dialects a dog 

is gi'iicraliy called Cutd; and from Cul'd-dw'ip I suspect they have 

Cutitib-defk Tliere is a place in k called^ GuketuAianserd, which^i«f'^lilols 

>- > 

say, signifies Vog-swmming Credit It called QuQqof —divg^^Jy LiNDSciiot 
in his map of India, and Caccuri-divd by F. Monserrat.* 


The course of Ihe .Crow^c.^ has not been traced tkyond Gangatdri, foi 

the stream, a lilile farther, is entirely concealed undeij a glacierc or iceberg; 

^ > 

and is siippose'd to be inaccessible. Be this as it soTTfce-o C the 

Ganges is supposed to'be in a basin called Caw d o, because il is in the 
shape of a drinking ves'-cl, so called in Sanscrit, and Phjdld in Hindi, 
Ttius the source of the Nile, and that of the Jordon, was called Phiala, or 
the cup in G^eek, because in that shape, and the water, forcing its way al 
the bottom, re-appeared at a considerable distabeq^ Uirough subterraneous 
cliannels. 

gpgg-gs— s*ssssssssassas=B=ss^0psa^spQSsas:ssasxassssaassssss^Bae9esseBSS=asaasssBa 

\ 

* Iifvto aatogr«ph. MS. of Um aatboj>, ki id|[i possssiion... The Padre WTote abc^at the year. 
1590, ia the pritooB of Sunu. ia Jralda. . 
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’’rwis i*. fiiipponed U) be Ihe wliichj?= said lo be 

dcx.‘j), and llial Avaler isf (wiiwlaiUbv oojsjpgr .4A'*Ppb% from itif^’nlcc]), 
;nid i';nll(.*rc<l si!k?.s, forming many liltie streams, wliinli are called llie 
hundiT<l weepers, f oin the manner in which tliey fall, and also from the 
iu>ise, thc^y make. Thest* I’allin^* to Iho bolloin, form a poiuidcnihle slremn, 
Mhielis they say,, forces its way through channels, either under ground, or 
under the glaciere. I'liis place is .said to be inaccc.ssil»le to mortals, and 
tiiat the abifve parlionlars were revealed toeertain Munis\* This stream 
re-appears at dangmifri, wheik.' i.s a (all of im great magnil ude. Below the 
in tile mid<!Ie of the river, is a rock f-1 vied the head, or top of the 
Lia/;x6'd 3 . 1 ahA-DKVA.. 'J’he d(>j\u;(’ii tnmblcry over, it,- hence this stone is 
calieil, IVoii.-.^tial circmndance Ihluatiy vr PaUani. From tlieucc-the 

j 

river gee? lu llie AivariUi \\wiUuigeis, oY oUIurn, Hwi and Brahma; and 
thus we have GangtUcdrt'Mi Brulundwarlta, &c.; hut it is more gcirei'aHy 
called Ilara-(hcaro ^^.he gale or pass of Uara. Awartla literally signifies 
an eneloscul place of a cuxular form, and is moi'c iwticularly applied to 
places of worship* but in geuei'td these places ai’c circujjiiscribed,J, 7 y an 
imaginary line oidy.. 


The Paurdnicsj declare, that tlie Ganges^ issuing from under the feet of 
VisiikTu, under tlie pole, flics Uirough lha air, brushing Urn summits of the 
highest mountains, and fails into theB rahma, wliiclr is acknow¬ 
ledged to be the Ue of Moraa-^c^ovamy:aiHl from thence through the air 
^ain,. it alights upon the jiead of Maba^hsk va, and remains entangled in 

* TMETbiTclioiMfBr been>r»T«ned.to Cftjjtf. p«|^ 117 of this volume.-the ac> 

count bare giveBia m comet tbnt it provei tbe uctwd Tisitution of the spot the iIinUu$, —H. B. W. 
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the lock of hair on his head, fioiA which it drops continually into a bason 
beneath, called BindU’^rovara or the dripping pool, but this cannot be 
the same witli our dripping CusCd^a* 


Tins curious account of the origin of the Ganges, was not unknown to 
our ancient writers; for Pliny says, that the Ganges, after sucli fatiguing a 
journey, brushing the tops of mountains in its way, as Curtius says, rests 
itself at last in a lake. Mr. James Fraser of the Civil Servic^e, in liis sur¬ 
vey of the source of the Ganges, saw the peaks which surround this hollow, 
but the road to this holy Cund'a was impracticable, and this holyj^^l>iiiF 
remains inaccessible to this day.* Below Harui^wdra the God^es sends 
forth several branches, which rejoin the*parent stream at vaftous distances. 
These branches are in general the remains of old beds of* the river, at dif¬ 
ferent periods. 

Y 

On the western side, they form an almost uainter|nipted chain as far as 
Furruckabad, according to the latest surveys of that ^untry. 


These branches have various names; but in general, they are called by 
the country people Burf-Qangd, or the old Ganges. Another name is 
B&'d^gangd,mr the reed iftrer, because, whehever the Ganges, or any other 
liver forsakes its old bed, Ihk did'hied and its banks are soon overrun with 
Batia or ree^ which form nttfoUeriesu thickets, in ^mserU l^aban: and 
two denomkiatioiis, are used by the learned particularly the latter. 

aXj^,i,.jit atfasai|BaBaBaBa8agB88a88gaBaB88B8asaaaa; 'i i ii.ajLi.ia8»ii'-^-..'.» 88SBxaaa ai,iiii'i . a aeaasaae— 

•>Sti Jifsikk Reieotthii', Vol. Xtfl. 
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It'is by no means an uncommon name, in India, as well as Saravait, or 
abounding with reeds. It has also the name of the Rdnm-gangd, to the 
eastward of the. Ganges,. 

The only branch of that name, which can attract our notice, is to the 
westward, springs out at Ilardwdr, and rejoins the Ganges at BdnghntT, 
This part is well delineated in the general map of India. It springs out 
again, according to the late surveys, at Succur-taul^ passes to the eastward 
of^ the ruins of Ilastind-pur^ and rejoins tlio Ganges at Gur-mucteswar. 
This Ban or Sarahan river was formerly the bed of the Ganges, and llio 
present boil to the eastward was also once the Ban or Sarahan rivei\ 

This Ptolemy mistook for the Rdma-gangd, called also the Bdn,. 
Sarahan and Sardvati river. For the four towns, which he places on its 
banks, are. cither on the old, or on the new bed of the Ganges. Stnrna,. 
and Sapotus are Hastnaura, ox Hastind^agara on llie old bed; and 
Sabal, now in rums,.on the eastern bank of the new bed, and is comm miy. 
called Sahulgur. JIa«fi»d-pMr is twenty-four miles S. W. of Dard-nagar,. 

and eleven to the west of the present Ganges: and it is called Ilastnawer, 

__ ^ 

in the Ay in Acheri.* Eorta is the Awartla, we mentioned before, or Hai'-i 
dtodr. It is called Arate in the Peuting. tables, and by the Anonymous 
of Ra'venna, 

?N the immense plains of Anu-Gangam or the Gangeiic provinc'cs, 
there arc two declivities or descents. One low'ards the cast, and the other 
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fwm the northern mountains towards the south. Tliis precipitates the 

waters of the Gmges, against its right bank, towards the smith, and makes 

Uiera strike with violence against the Pddaiita or Pddmtka, the foot’s 

end of the mountains to the south, and which begins at Chmdr, and 

ends at 'PdjrmahL The soil of the country to the south of the Ganges 

consists entirely of native earth, stiff, of a reddish colcw, and strongly 

£)rtiried with liuge rocks, and stones of vurous sizes. The soil of the 

country to tlie north, as far* as Iho mountains, is entirely alluvial, with 

large tabular concretions of Gancar or Tophm aquat'lis: The depijli 

ii: unknown, as excavations have been mad? to llic depth of about 108^ 

* 

foci witliout coming at the bedtom, or to the natiVe earth. In the upper 
parts of the course of the Ganges, as tar down as the pass of Sancri- 
gait, its aberrations and wanderings are confined, within narrow limits, and 
its encroachovenls and devastations are conipfiratively trifling. It is a 
female de ity, and in her watery form, is of a most restless disposition, 
seemingly bent on mischief, and often doing much harm. This unrelent¬ 
ing ilisposilion of hers to encroach, is greatly impeded, and checked 
by die Pddanti, or the foot of the mountains with its rocky points pro¬ 
jecting inU) lh(^ stream such as Cliimdr, Mndgir, Sultan-gunge, Patter- 
gotta, Poiutij, Sancri-galioxid R/ij-mahL 

Tiiii word Pddanti is pronounced Poniy in the spoken dialects, and 
Ls spell Paentce by Dr, Hunter, in his Dictionary. But by Pointy we 
generally understand now, that rocky point, which is near Patter-gotta. 
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The ^nsetit natinre of ChUtidr is ChaMnddriy or Charana^gtri, wliich 
is Dearly synonymous with Pdddntica, Tliis last is mentioned in Uie 
llatria-cos'a, and in some Purdnas, where it is oalled Pddapa. 


Between these huge rocky pirdnts Uie Ganges is constantly at work, 
^ca^li»g deep bays and gulfs, which, after long periods, she fills up 
eiilirely, and then scoops them out again. Even the huge rocky points, 
I just mentioned, have by no means escaped her unrelenting activity. 
They arc cut down ahno'Nl perpendicularly from top to bottom; and it is 
writicn in the Purdnasy that the Gauges has carried away the Iialf of the 
hills of Ch'.indr, and Mudgir; but there was no occasion for any written 
authority in the present case, * 


It is written in the Vdyu and Vishnu-ptirdnasy that llastmd^pur was 
destroyed by the Ganges, early in the CalUyuga. The Vdyu places this 
event in the sixth generation after the great war, and the Vishnu^purdna 
in the eighth; that is between eleven or twelve hundred years before our 
era; and it is recorded there, that the seat of empire was trausfered to 
Caiisamhi near Allahabad. It is well known that the old site of Pat ali-' 
pntra or Patna, has been entirely can’ied away by the Ganges, and in its 
room, several sand banks were formed, and which are dolinealed in Major 
Rennell’s map of the coui’se of llie Ganges with his usual accuracy. 
However Colonel Colebrooive, Surveyor General, having made anew survey 
of the river, found that these several sand banks were consolidated, 
into an island about sixteen miles long, and which masks entirely the 
mouth of the Gand'acf, nay it has forced it, in an oblique direction about 
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six miles bcJow Patna, whilst in Major Reknell’s lime, it was duo nortK 
from the N. W. comer of that town, and in sight of it. 

The most ancient town of Bali-gur or Bdlini-gur, close and opposite 

to BJiagal'-pur, was entirely destroyed by the Ganges, in die beginning 

« 

of the thirteenth century, according to llie Cslietra-samdsa, Its place is 
wholly filled up witli sand and loose earth, mLny villages are now upon it. 
This spot at some future period will be scooped out again and so on 
alternately. 

As the Ganges is a most favourite ^eity of the Hindus, they have in 
various shapes applied to it the ineffable knd mysterious number THREE, 
the type of the Hindi triad. It comes down from heaven in a threefold 
stream, which upon earth forms a Triiyen'i, or three plated locks. This 
stream at Prayag meeting Yammd and Saraswati, forms here a second 
Triveni, and the two last rivers near Hoogly, forsaking the Ganges, form a 
third Triveni* Besides these illustrious streams, the Ganges receives 
many inferior ones dis ided into various classes. Seven belong to the first, 
one hundred to the second, and one tliousand to the third. All tliese hav¬ 
ing joined the‘Ganges, to pay their respects to her, part from her as they 
approacli the sea. Hence tlie Ganges is said to rush into the ocean 
through Uirce, seven, one hundred and even one thousand mouths. This 
beautiful arrangement conveys but little geograpliical information. 

The 'Ganges has also tiiree Gangautris; one in the north, which is well 
Known, the second is at Hardwdr, and the third near Patter-gotta, 
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Tjie two liisl arc certainly falls; but of that kind only called Rajnd^nn 
Amenca. The last was well known in the twelfth and thirteenth centuries, 
and a considerable town at the nioulh of the Causict, with the surromiding 
dislricl was from that circumstance called Gangautri.* 

Ti^re arc several inferior rapids, in *hc GangeSf wliich are called bv 
the natives Patdeni^ Pateni and Patcanyd. The last Gangautri begins 
at Palter-gottc, and ends at Stmcii-galtj and is certainly a dangerous rapid, 
where many accidents hat)p«i. It was foriderly much dreaded, not only 
on account of the violenec of the current, of the many roclis and sands iiv 
the bed of the river; but also, on account of the thievish, and cruel disposi¬ 
tion of Uic natives on both sides. , 

Hence I am told, that poets sometimes called it tlm reach, stream or rapid 
of the blessed or departed, Nirvdna~vdhd, answering to the American 
phrase of Rapid des Noyes, or des Trepasses, 

There wore also three remarkable CharanAdria, or P&danlis^, Chundr, 
Miidgir and Pointy^ each of which had a Gala, Gali, a pass or Gully. The 
last is called Sancri^gali, from the Sanscrit Sancirna-gali, or Uie mlricate, 
and narrow pass. 

The two other with Uieir passes;, ov Gullies are ^tgala^ 

anoUier name for Chuiiar,. and the Sagala of Ptolemv: the oilier is- 
Sacltaldf or Mudgir, and called Sigala by our ancient geographer. 


VOL. XIV. 


* HuvoKT'Of Singalf bjr Major Sxxwabt, £2. 

6B 







46S 


On the ancient 


Let us noir pass to the lower parts of the Ganges, in its course towards 
the sea, tlirough the Antaiuedf, or Delta of the Ganges. Ptolemy reckons 
five mouths, whidi luckily he describes with tolerable accuracy. 

The first moutli is the Camhuson, now the Suvama-rec*}ia, or Pijdey 
river, which was considered, as the westernmost mouth of the Ganp%\., 
tlie country was suiTeycd, under the inspection of M^or Rennell. 

The next or second mouth, wliich is that of the BhagirafM, is called in 
Sanscrit, VrtMhamantes wara-Samwli'a, literally the swelling lord Oceanus 
alluding to the Bore, which makes its appcarence in this branch of the 
river. It begins, at PuUa and reaches sometimes as far as Nadiya. 
Phulla^grdm is the Sanscrit name of Fultd and is so called because Sarnu- 
dra swells with joy, at the sight of his beloved son Lunus, aiid his heart, 
like a flower,- opens and expands, at the sight of him. Vrzddhamanta 
implies increase, either in bulk, consequence or wealth, &c. In the spoken 
dialects it is called the Biatdmantes'wara, and simply the Manteswari 
river. It is said in the Cshetra-samdsa to consist of Uiree channels; one 
leads toward Htjjili, and was called the old moorish, or western channel 
formerly; for the present western channel, to the eastward of the former, is 
very different. The old moorish channel, 1 believe is no longer used. 
The second goes toward Gangd^sdgara, this is the eastern channel; and 
the tliird in the middle is called Bdgi-masdna. These channels are 
tbrmed by sand banks, denominaled in some places braqes, and in others 
reefs, and flats. The lldgi-masdna is along that sand, corruptly called 
by seafaring people, tlie mizeu-shnd, Bdgi signifies lusting after, greedi- 
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ness of prey. Masctna is supposed to be derived, from the Sanscrit Maat, 
wliich signifies a change of form: but Masdnin the spoken dialects, when 
speaking of the watei* of the Ganges implies a particular part of tlie chan¬ 
nel, wheie the stream puts on a new form, and which looks like a gentle 
boiling of the water, with sand rising up and falling down. That pari of the 
carefully avoided by boatmen, as it shews that there is a quick¬ 
sand, which causes this appearance. I am assured that it is also called 

Han-masdn, nay some insist that this is the true reading. Ran a implies 

« 

a tumultuous struggling, attended with a fpiick motion, and running and 
answers here to tlie English word race, as used by seafaring people. 

This mouth is thus called on acedunt of its size, and of the tremendous 

/ 

appearence of the Bore in it, Samiidra, is Ocean us, Sdgara, is Pontus, 
Karayena, is Nereus, or Nereon, and Varuna, called also Naupati, or 
^aupatin, or the lord of ships is Neptune, and perhaps the Nep/dynof the 
Egyptians. This is the Ostium magnum, the second nKmth of the Ganges, 
according to Ptolemy. The tliird mouth called by him Cmnherikhon, is 
that of the river Camhdraca, the true Sanscrit name of which, is Cunidraca, 
according to the Cshetra^samdsa. It is called, in the spoken dialects Cam- 
hddac, or Cabbddac, and by our early writere, Gundruc probably for 
Gimhruc; and also Gavdet, which is a mistake; for this is the Godupa, 
called in the spoken dialects Godut and God'avdkt, and in the maps Gorroy, 

to the eastward of Bhushna.* 


* S» «sio Geog. Diet, of And. Buici, of Exeter voce Jcsuitf. 
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Tiik Cmmracd and JchMmati, are branchcbi of the Bhaeruva,/of 
Boyrub in the spoken dialects, and which proceeds from the sweat c4‘ 
^fAirA'-DEyA., 


The fourth is called the false month by Ptolemy, -probably because it 
is so broad, and extensive, that it was often mistaken for the 
branch of the Gangesy which lies concealed beliind numerous islands. iLs 
Sanscj'Unamc according to Cavi-Rama’s Commentary, is Trina-cucli'/in^ 

4 

on account of its banks being covered with luxuriant grass, and of course 
abounding with Hariri a, deers and antelopes; for wliich reason it is also 
called Harma-ghat'ta, from their frequently making their appeurence, at 
the landing places or Ghatth. 


Ptolemy's description of the Delta Is by no means a bad one, if we 
reject the longUiides and latitudes, as I always do, and adhere solely to- 
his narrative, wJiicIi Is jdain enough. Ife begins with the western branch 
of the Ganges or Bhdgirat'hi, and says, that it sends one branch to the 
rigid, or towards tlie w'cst, and aaiolher towards the east, or to the left. 
This takes place at Tri-veui, sov called frmn three rivers parting, in three 
diilcrenl directions, and it is a most sacred places The branch, which 
goes towards the right, is the famous Saraswaii;. and Ptolemy says,, 
tiiat it flows into the Cambttsan mouth, or tlie mouth of the Jellasore river,, 
called in Sanscrit SacthmUy synonimous with Cambu, or Camhvj or the 
river of shells. Tins communication does not exist, but it W'as believed 
to exist, till Ibe co\mlry was surveyed. This branch sends another arm 
says our aullior, which affords, a passage into tlie great mouth, or that of 
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the BhagiraVhi or Ganges. This supposed branch is tlie Rupamrayatta, 
which, if the Saraswati, ever flowed into tlie Camhuson mouth, must of 
course have sprung from it, and it was then natural to suppose that it did 
so. Mr. D’Anville has brought the Saraswati into the Jcllasore river in 
his maps, and supposed that the communication took place a little above 
a village bailed Danton, and if wc look into the Bengal Atlas, we sluill 
perceive, that during the rains, at least, it is possible to go by water, from 
Uooghj, through the Saraswati, and many <Ahcr rivers, to w ithiii a few 
miles of Danton, ainl the Jdlasore river. 


The river, which according to Ptolemy branches out lo^\ ards the east, 
or to the left, and goes into the Qp Abarican mouth is the Jumna, called in 
Bengal Juband, For the Ganges, the Jumna and the Saraswati unite at 
tlie nortliern Triveni or Allahabad, and part afterwards at this 'Triveni 
near Hoogly., It was known to the ancients; for it is called Tropina by 
Pliny; and by the Portuguese Trippini, and in the spoken dialects they 
say Terboni. Though the Jumna flows into the Camberican moulli, it 
does by no means form it; for it obviously, derives its name from the 
Cambdd'dcd, or Cambdrac river, as I observed belbre. But let us proceed: 
Ptolemy says, that the Gangea sends an arm toward the east, or to the 


left, directly to the false mouth or HarinaghaUd. From this springs 


another branch to Antiboli, 


which of course is the D'hdccd branch, called 


the Padtnd or Puddd-gangd. There is a mistake, but of no great conse¬ 
quence, as the outlines remain tlie same. It is tlie Padda or IThdccd 
branch, wliicli sends an arm into the Ilarma-ghattd. The brunebing 
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gul is iicar Cu-'iirc, mid Comercolly and under various appellations, it gotry 
iiilu liic llarina-ghaltd mouth. 

It was my intention to liave desevibied the western Iwundary of Anii^ 
gangani in llie same luaniicr as I have described the others: but 1 find 
it impossible, at least lor llic present. A description of the c<fuhtr)% on 
both sides of llie said boundary would certainly prove very inlercsling*; 
but llie chief dilficulty is, that tlie natives of these countries, insist that llie 
Selh'j formerly ran into the Caggar or Dri'shadiscLtij and formed a large 
river called in Sanfscril Dhiipdpdt and by MEOASTHENE'i Tulaptis. This 
is also my opinion, but I am not sufficiently pepared at present to lay an 
account of it before the society. As lliojCagg-ar, or some river falling into 
it, is supposed by our ancient wiiters to have been also, Uie boundary of 
the excursions of the gold maldng ants toward the east, 1 shall give an 
account of them, as possibly I may not liavc hereafter an opporlunily 
of resuming the subject: the legends are certainly puerile and absurd, but 
as they occupy a prominent place in the writings of the naturalists and 
geographers of classical antiquity, they may be regarded as worlliy of our 
attention, and it may at least be considered as a not uninteresting enquiry, 
to endeavour to ascertain their source. 

ancient authors in the west, mention certain ants in India^ which 
were possesswl of much gold in desert places, amongst mountains; and 
which they watched constantly, with tlm utmost care. ' Some even assert¬ 
ed, that these ants, were of the size of a fox, or of a Hyrcanian dog, and 
Puny gives then Iiorns and wings. 
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TirusE gold rhaTving ants arc not absokitely nnknowit in Indm; but 
the anl in the shape, and of the size of a Ilyrertnian dog, was known only 
0111110 iKirdcrs of Tndiat and in Persia. Tlie gold making ants of tlu; 
HhidiU are li-uly and of UiaC sort called Termites. To those, how¬ 
ever birds are generally snbstittited in India: they are mentioned in I he 
instTtnles of Mknu * and there called Hemaedras, or gohl makers.' They 
arc represented as of a vast size, living in the mountains to the N. W. (»i‘ 
fndia, and whose dung mixing with a srtit of sand peculiar to that 
country, the mixture becomes gold. The leamcd here made the same 
observation to me, as they did to Ctrsias formerly, that these birds, having 
no occasion for gold, did not care for it, and of course did not waleli it; 
but that the ptxiplc, whose bnsiijc^s it was to search for gold, were ahvavs 
in imminent danger, from the wild and ferocious animals, which ^n^e^t( d 
the country. This iviis also the opinion of St. Jerome in one of his 
epistles to llesTi( ’ s„ 


_ • 

These birds are called or gohl makers; but Garuda^ or 

the eagle is styloil Siearna-chura or he, who steals gold, in c«nmnoii with 
the tribes of magpies and crows, who will airry away gold, silver and 
any thing bright, and shining. 


Garvu a is often.represented somewhat like a griftin willi the liead, and 
wings of an eagle, the body and legs of a man; but witli the talons of 
die eagle, lie is ’often painted upon the walls of liousas, and geiun'j illy 
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about the size of a man. This is really the griffin of the Hindus; but 
he is never even suspected of purloining tlie gold of the Hemacdra birds. 


The large ant of the size of a fox, or of a Ilyrcanian dog, is the Yu& 
of the Persians, in Sanscrit Chittraca-Vynghra, or spotted tyger, in 
Hindi ChiUd, which denomination has some affinity witli ^ 

Chyonta a large ant. This has been, in my opinion, the cause of this 
ridiculous, and foolish mistakoi of some of our ancient writers. The Yuz 


is thus described in the Ayin Acheri(^') “ This animal, who is remark- 
** able for his provident, and circumspect conduct, is an inhabitant of tin? 
“ lirilds, and has three diffiirent places of resort. Tliey feed in one place, 
“ rest in another, and sport in anotheiv^ wliicli is their most frequent 


“ resort. This is generally under the shade of a tree, the circuit of which 
“ they keep very clean, and enclose it with their dung. Their dung in 
“ the Hindovee language is called A/chir.’* 


Abul-F.izil, it is tnie does not say positively, that their dung, mixing with 
‘^and, becomes gold, and probably lie did not believe it. However, wlieii 
he says, tliat this dung was called Alchir in Hindi, it implies, the transmu* 


tation of the mixture into gold, uikhir is for C'lur in the spoken dialects, 
from the Sanscrit Cshira; from this are derived the Arabic words Acsir, 
and El-acsir-FAixir,k w'atcr, milk also, and a liquid in general. To effect 


this transmutation of bodies, the Hindus have two powerful agents, one 
liquid called emphatically CsMr, or the water. The other is solid, and is 


e:dled Mani or the jewel; and this is our philosopher’s stone, generally 
called Sparsa-niani, the Jewel of wealth; Hiranya-mani, the golden jewel. 
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There are really lumps of gold dwsft, consolidated together by some un¬ 
known substance, which was probably supposed to be the indurated dung 
of lai^e birds. \ 

These are to be met with in the N. W. of India, where gold dust is to 
f They contain much gold, it is said, and are sold by the weight. 

In Sanscrit these lumps are called Susarna-mdcshicas, because they are 
supposed to be the work of certain Macshicas, or fUes, called by us flying 
• ai.ts, because in the latter end of the rains, they spring up from the ground 
in the evening, flying about in vast numbers, so as to fill up every room, 
in which there are candl&s lighted, the great annoyance of the people 
in them. Tiiese flies are one of tiie three orders of termites, apparently of 
a very different, though really of the same species. This third order con¬ 
sists of winged, and perfect insects, which alone are capable of propaga- 
tioru These never work, nor figlit, and of coui'se if they can be said to 
make gold, it must be through the agency of theii* own ofl&pring, the 
labourers, or working termites, which in countries abtmnding with g*old 
dust are supposed to swallow some of this dust, and to void it, either along 
with their excrements, or to throw it up again at the mouth. According 
to tlie Geographical Comment on the MaJid-Wutralay \hcStwarn a-Macshica 
mountains, are on Uie banks of the Vitastd. There are also Macshicas' 
pixjducing silver, brass, &c. I never saw any, but Mr. Wilson informs 
me that they are only pyrites, and indeed, accofdii»g to Pliny, there were 
gold and silver and copper pyrites. AlcheniisU, who see gold every where, 
pretended formerly, that there was really gold and silver in (hem, though 
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Jiot easily extracted, if so it must have been aecidcnUUly. These were 
call^ Pyrit€»mwnferi, ^argenteij and Cfuilca^pyrites, Tlie pyrites, argeiif- 
tei are called, in a more modem language, Marcassita-argentca*- 

i 

These gold making birds, flies and spotted tygem, arc by the Hindus 
i^Odifined to the N. W. parts ot India; and tlie Taas, accordipjif ^ 4y 4h < » «i.. 
Ayin Acberi, begins to be seen about forty Cos beyond Agra. Klian is of 

tliat ofiinion also, when he says, that tlie gold m^ing ants never wcni 

« 

bey<md the river Campylis and Ctesias, I believe with Megastiu^nes like¬ 
wise, places tliem in tliat part of India. The Campyldt,* now Catnfmli, is . 
a coBsidiCTable stream, four miles to the west of Atnbdldy toward Sirhind: 
«nd it falls into the now* tlie Caggar^ which is Ihc common 

boundary of tlie east, and north-west bivirions of Indiay according to a ' 
4 mrious passage from the commentaries on the Vedas, and kindly commu¬ 
nicated to me by Mr. Coeebrocxke, our late President. 


* ^Han-dc-animsl, L,ib. 3 . C. 4 . 
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On the Sorex Glis.. 


By Messrs. DIARD. anp DUVAUCEIy, 
0wnmunicale4 

By Major General HARDWICKE, . 


To the Secretary of the Asiatick Society. 

Sir, 

I HAVE the honor to lay before the Society a drawing and description 
of a small qnadrupefl, native of Penang and other islands in the Indian 
seas: they are oiFered on the aulliorily of the French naturalist M. Diard, 
and presented by the Honorable Sir Stamford Raffles, to bo disposed 

i 

of at the pleasure of the Society. 

I HAVE seen this little animal, and the drawing I believe is pretty 
correct; a living one was brought to Bengal by a medical gentleman 
some months ago: it runs about the house, tame, bmt would not allow 
itself bo be Caught for close inspection: though at liljerty to nin out of 
doors, whenever it likes, it shows no disposition to leave it’s quarters, and 
evinces some attachment to the family; for whenever strangers, enter the 
house it shows a disquietude by a chattering like noise. 
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It occasions no trouble in feeding, for it is always on the search after 
insects, and its favorite food seems to be flies, crickets, grasshoppers and 
cockroaches. 

It bears most resemblance I think to the Genus Viverra, particularly 

to V. Ichneumon: Mr. Diard, ascribes to it llie habits of a squirrel, and 

/ 

from which I suppose he has placed it under the 4th order of tlie class 
Mammalia, but his description of the teeth by no means accords with Uie 
number which characterise *the animals of this order; they have two 
cutting teeth in the upper jaw and two to four in Uie lower. 

The result of future examination ma^ remove this doubt; at present, it 
must rest on the authority offered. 

Iliave tlie honor to be. 

Sir, 

Your Obedient liuinblc Servant, 

THOMAS IIARDWICKK, 

Major General, 

Four William, 

February 25tli, 1820. 


Notice,—Svarjune nouvelle espece de Sorex.—-Sorex Glis (D, D,) 

Lorsque les recherches d’ histoire naturelle, n’avaient, pour ainsi 
. • 

dire, d’autre but que raccumulation des espcccs et la distinction dcs formes 
exterieuns; la decouverte d’un pelil animal qui n’eut etc reiuarquable, ui 
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par sa forme, ni par sa couleur, ni par ses habitudes, n’eut pas ete trun bieiv 
^rand interel pour les Naturalistes: inais aiijourd'hui que la science 
^ cut Rurtout ajifrandir son domalne, d’observatibns anatomiqueR, et assurer 
ains! sa marche sur des caracteres invariabies,!’ Etre qui lui parait le plus 
prccioux n’csl plus cchii qui sc distinnpie le plus des aulres, par la lichesse 
de sa pariire, on la sinpfularite de ses proportions, mais bien celui qui pent 
lui foumir le plus de fails pour la confirmation ou la modification des loix 
organiqnes quelle a reconnu. Aujourd ’hui enfin que le scalpel scrutateur, 
a prouve que la nature a sourent enfoui ses mysteres les plus admirables, 
sous Ics formes les plus viles et les plus communes, nous avons droit d’es- 
perer (jiie les naturalistes verront avec joie leur catalogue s’augmcnter 
do r lli^}loirc du’nc nouvelle espece,^ qui n’a non seulement rien dc desagre- 
able ou dc repugnant, mais qui au conlraire nous fournil pour la premiere 
fois, r exemple d’un petit Animal, des plus gracieux, possedant toiLs les 
carac.tcrcs generiques, qui semblaienl etre reserves cxclusivement a quel- 
ques etres ou tlifformes, ou revoltants. 

Pendant la duree de nos sejours a Pulo Penang et Sincaporc, nous 
avons plusieurs fois tue dans les bois un petit quadrupede, que nous primes 
d’abord pour un Ecurueil; mais que nous recomiumes bientut en 1* 
examinant, appartenir a la famille des Inscctivores: la forme alongec de 
son moseau, avail pu seule nous fiure soiip 9 onner qu’il n’et^t pas un rongeur: 
car ainsi que nous venons de le dire, par loutes les autres proportions de 
son corps, par sa taille, par ses oreillcs rases, couvertes de poils Ires courts, 
tout a fait formees comme cclles de I’homme, et surtoutpar la di^^position 
empennee des polls de sa queue, il ressemblait parfaitemcnl a uiic petite 
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espece d’ Ecureuil, qu’on rencontre a cliaque pas dans les bois de Sinca- 
pore: du reste sa couleur n*a rien de lemarquablc; ellc cst en dessus d'uu 
baurn rouge melange de fauve el de noir, et en dessous im gris blanchatre 
aniforme; mais ce qui doit ctre note, ce nous semble, c’esl la teinle rosee 
de la peau de ce joli animal, qui parait telle principalement autour dcs 
yeux et des levres. 

Si Ic miiseau allonge et les pieds pentadactyles de cet animal, devait 

f 

fuire oisement reconiiaitre qu*il appartenait a U. famille des Sorcx, la sin* 
gularite de sa forme pouvait aussri faire presumer naturellement qu'il 
n’appartenait a aucun des genres quelle rerferme; et c’esl en effel, ce (lui 
u ole coniirme par le nombre et la disp&sition de ses dents. 

La machoire superieure eSl arinec de 4 Incisives, a pen pres cylindritjues, 
pen longues, legerement usees en biseaii, et tres ecart^s: entr’elles et les 
molaires au nombre de 5 et herissecs de pointes coniques, est une laiiiere 
isulce, a peu pfes de lamemelongeur. A la machoire iuferieure on compte 
au contraire 6 Incisives serrces, couchees cn avant, dont les quatre intor- 
mediaircs sorit tres longues. La canine est aussi plus allongce qiie celle 
de’n haul, elle a derriere ellc une petite fausse molaire, puis une rangee de 
4 molaires tricuspides, 

A ces particularitcs dans la forme, et dans la dentition de noire animal, 
si I’on sijoute la presence d*un petit caecum a 1’ origine dcs Intestins, 
caecum qvt’ aucun des Sorex n’a encor presente, on aura cerlainemeiit tout 
Ic droit possible de le prendre pour type d’une nouvelle sous-division: nous 
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lui assigiierons Ic nom cle (Sorex Glis) qui (loi>nc a la fois, I’ idee de sa 
forme exterieure el de sa veritable naiure, 

Knpin pour terimner I’liisloire de ce veritable Sorex, de^^se sous des 
habits d’ Ecureuil, il a de grauds yeux, 4 mamelles ventralcs, une langue 
long-iie, uii estomacli simple, el un tube intestinal replie 7 fois sur lui 
memc, et suivi comme nous Pavons dega dit, d’un petit coecum. 

( "e petit animal se nourit d’iiiscctes et pniicipalement de larves qu’il 
t’licrche sur Ic tronc des vieux arbres, et meine aterre sous les debris des 
feuilles: nous Tavons trouve rareinent, et toujours dans des lioux ecartcs; 
ij parait cependant qu’il n’est pas <i’uue nature trcs sauvage, car lors que 
nous elions a Penang, une pcrsonne de cet endroit en possedait un trcs 
apprivoisi, quil uourissait dans une cage comme un Ecureuil. 

DIAED ET DUVAUCEL. 
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On an Iiitlian nielhod of construrif nfr Arches^ 


Bv C A i*'r A IN M A CKJWXOSI I. 


To the Fiecretari/ €ff the Asiaticle Societym 

«* 

, IS^agpore, 20tii ^November, 1820. 

Siu, 

Havincf lately wilnc.ssed at JS/'a^porey the conslruclioii of 
a .semicircular arcli, which was erei'Lcd by native workmen, 
without, any centering’, or other visual temporary support, in 
a way I believe peculiar to tliis part of India, I venture to 
communicate to you the principles upon which this work 
was conducted, in the hope, that even professional men in 
^Europe, may thereby derive advantage; it being generally un-^ 
derslood, that the centering for an arch, is attended with con*» 
siderablc expence. 

« 

The arch was semicircular -+* 22 feet in span; the piers 
were built in the usual manner and very substantially. 
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At the spring of the arch, stones of a considerable length 
were used, ha'^’i.n^'jtjhe inner ends cut, so as to siiit the curva- 
Fig. L lure of tho. ar^ji^* such layers W'cre laid on each side, in 
A A the inanners4w^areiplace<l, in wlial is generally Icimed the 
Egyptian arch. The upper layer having a groove, five iia.lu's 
wide, aikd twd ill depth. 

■ . ' » I 

B B B B Bi On arriving ttt this height, stones of a smaller size wore 
made use of, each having a groove cut in two adjoining faces, 
tvv'o inches in depth by four in breadtii, with corresponding 
proj ectionaon the oppiisite sides.. 

These stones were so placed, that when a layer ^va? com- 
C C C C pleted, there appeared a channel or groove the M hoic length 
of the building ready to receive and bind to it by their projcc- 
Ih'iis, the next row, of stones when applied. The stones 
were of a fine sort of free stone easily cut. Common cement 

was used- 

Eioiit layers of the stones last described, havi ’g been 
placed on both sides, each layci’ occupying about six inclics 
of the cin*vatureof the arch, it becomes necessary to (»i (‘vc‘nt 
the work, if carried on, from falling nwards, A space ol leu 
feel in length, on each side of the unfinislicd arch was marked 
Fig. 1 2 off, and at these points two -strong iiorizonlal beams, were 
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j ' 

D jD forced into''the grooves, ext^ditig across the chasm. From 
these as from anew base,the grooved sUMies already described 
F%. 2 F F were used. The length of each sticcecding layer coiitracting 
Fig, 3 £ gradually, until the application^ of the key sUmes. 

When the arch is of comiderahle span, a series of bases 
such as now described, is placed, each base higher tlian the 
F/g. 2 other, in order to support the work until it is secured by being 
1H keyed. 

Fig, 2 When the centw portion of the ardi has been thus com- 
F F pleted, tlie beams are removed, by being sawed asunder in two 
places. 

In a similar manner the arch was continued in different 
F O ^ portions at eiUier end of that part first fini^ed. The introduc- 
H tion of anew beam constituting with it, a renewed base. A 
slight scaTolding supported the workmen. 

In tiiis simple, though ingenious manner, was an arch 
across a space of twenty-two feet, erected, without any frame 
fur its su|i):)ori wliile buildiiig. 

I 

The principle seenis applicable rither in masonry or cast 
' iron, to an arch of any dimensions. 
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Having witnessed with great curiosity Uie operation I have 
endeavoured to describe, I deem its communication may prove 
of utility, in tlic construction of bridges, domes, and other 
arches, or vaulted buildings. 

I have the lionor to be 
Sir, 

Your very Obedient humble Servant, 

U. MACKINTOSH, 
Captain JMLadras jLrtillerym 
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w<4w account of the. Inscriptions on the Cootub Minar, ami on the Ruins in 

H's Vicinity, 


By WALTEll EAVER, Esq. 

> _ 


The Society is already in possessions of a description of this extraor¬ 
dinary building, drawn »ip by Captain Blunt, of the Engineers: but as 
that officer was unable to procure copies of the inscriptiuns, and limited 
bis communication to a general account of the Minor- only, the entclosures 
may probaWy be acceptable. 


The plan was made from actual measurement, and has, I believe, no 
itnpo rtant fault as far as it goes- The inscription No. 1, is copied from a 
stone over the entrance door; No. 2, from a slab over the door in the first 
balcony ; No. >3, from the fourth door; and No. 4, from the white marble 
portion of the fourth story, the letters being in relief on a band which en¬ 
circles the pillar. Tlie inscription over the door in the second balcony 
was not deciphered, and there-is none over the third.. 

« 

1 HAVE some reason to believe that, with the exception of the first, 
these have never been read, since the ruinous state of the galleries ren- 
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df>re(i it dang^oos to ventiire on tiiem: nor could'I find that any person 
in 1')rhU ^VB^ in poesesBton of a copy. 'With Uie assisLailce of a telescope 
of great niagnifybig power I was enabled to copy them with tlie utmost 
facility, iiiid to ascertain the general meaning of the contents of each, 
althongli some words remain undeciphered on account of the imperfect 
state of the letters* 

No. 1; records the repair of the Mmar by Sscanoer son of Bahlol 
in the year 909 Htji% A. D. 1503, and Kb. 3, is to the same effect with 
the addition that tfie damage was caused by lightning. Nos. 2 and 4 are 
much the same in pm port,. tlie latter & perfect fac-eimile; and both state 
the Mmar to have beoi built in the time of Sultan Shems*ud-din Aetbmsh* 
This is again repeated iit ilie first inscription in red stone whicli oacir- 
des the building above the lower gallery. 

The abovementioned Sultan reigned from A. D. 1210 to 1231, conroip 
ponding with A. H. 607 and 629, and may be looked upon as the prince 
under whose auspices the Minor was oompleated, and some progress made 
in the neighbouring mosque, on the subject of which 1 sliall now offer a 

few rbmarks^ 

The line of arches runs ^rectiy nor* and south, and consists at pre* 
sent of six compleat arches, and as many of which the pieces only remain: 
the total length is about 350 feet and the height of the center arch 53. 
There are fragments of inscriptions round, the eastern front of each arch, 
by which it appears; that the southern portion of tlie intended mosque 
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was compleated in the year 617, and the centre arch in 594, corres¬ 
ponding witli A. D. 1220 and 1197; the latter inscription also calls the 
building the date of the northern portion could not be deci« 

phered. 

Immediately opposite to the centre arch is the iron pillar, about 25 feet 
high: and to the eastward extends a court enclosed by a high wall, and 
surrounded on two sides bf arcades formed of pHIars carved in the 
richest style of Hmda architecture. The domes are particularly elegant, 
and were evidently formed before a knowledge of tlie principles of llie 
arch had reached this country: arcades.of the same description but witii 
little ornament extend to the south and east of the Minar. Over the eas¬ 
tern gate of the court is the inscription No. 5, and over the northern, 
(now blocked up), No. 6. 1 am of opinion that the former is modem 
for the CooTUD-uD-DiN mentioned therein, having none of the royal titles, 
cannot be the viceroy, afterwards BitUan of that name; and as to the saint 
wc have nothing but traditional proof of his existence: neither am 1 certain 
of the correctness of No. 6, the hundred being very indistinctly marked: 
in this will be found the name of Mohammed ebn Sham (Ghori): besides^ 
the wall of thi^ court to which it was an entrance, is certainly posterior 
to the centre arch which it encloses, and as that was conjpleated in 59^ 

the gate cannot have existed two years before. ; 

The large unfinished Minor is an immense mass of rough masonry 
nearly double the circumference of tlie Cootob, aiid oftering uo nieans of 



On the Cootub Mintjuu 


483 


ascertaining^ its antiquity. To the west of the northern entrance of the 
arches is a tomb called that of Skesis-uo-Diin Altemsh but I was unable 
to decipher any of its inscriptions. 

1 SHALL now offer the results which appear to me deducible from an 
attentive examination of these ruins. 1st. That the line of arches is the 
east front of an intended mosque, which was commenced under the reign 
of Mohammed Ghori, by his viceroy Cootub, and carried on by 
Altemsh, but never compleated. 2d. That the Cootub Minar is of equal 
antiquity, but that, it never was intended to form any part of the mosque, 
and was erected within the precmf;ts of the temple as a monument of'the 
supremacy of the Musseltmn faith, over the religion of the. conquered 
Hindus, 3d. That the unhnislied Minor is equally indepeudant of the 
intended mosque. 

The reg^ilarlty of the range of arches, and the similarity in size and 
generally in ornament, of corresponding portions, at once shew that they 
belong to one building, and that this was intended to l)c a mosque is obvi¬ 
ous, not only from the circumstance of its being called so in the inscription 
on the centre arch, but also from tlic facts of it’s being exactly in the 
meridian, and of the arches being profusely covered with extracts from 
the Koran: it was intended for the east front of the mosque, because that 
side is richly adorned with carving, and the western on the contrary qufte 
plain, and also because in this country, the western wall of every mosque, 
being that which faces Mecca, is invariaby closed, sudi is the case witft' 
the ddina mosque near Malda, wliicii was built by Ali (Seconder Sani} 
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JI\fm year 707, A; IX 1307,• and the samo with overy other I liave 
seen. It is alfior plain that it waa ne^er finished, for the plan will shew* 
that a portion of the old Hindu arcade passes through the Une of arches, 
and into what would have been tlie interior of the mosque. Some of the 

Hindu p&Uab art even built into the western side of the centre piers. 

, * 

«■ * 

The plan will shew, that the Cbolufi Mir^P is distant about 160 feet 
from the centre of the souihetnhioet large arch, to which it is directly op¬ 
posite. 'Hiis position done is iquite sufficient tu prove that it never was in¬ 
tended to be a part of the mosque, for MMiar«,are diiiost always placed at 
sofirle angles and are ki general joined tp the mosque, and if we choose to 
suppose that the range of arches is the western instead of _ _ _ _ 
the eastern fourjth, and thjal it was intended the latter 
should be a tangent to the Minar, that building will 
Gompleatly block up one of the principal entrances in ■" 

this manner, instead of being as usual at Uie entrance ^of the 
fiontk I do not reccdlect a single instance of m Mmar attached to a 
mosque, being inscr’bed with dates as this ii^ particularly called 
as if it was an independent bnildntg, k is also worthy of remark, 
that in generd the stdrs of Miitars commence from the roof of the mosque, 
and not from the ground, as thosp of the CSoofi<i&. 

1 BELiEv* it was by no means unoonanon for the first Mohammtdm 
emperors to ereCl Mmitrt of more than ordinary on tlie sties of 

HiMn. temples. Thm-e is part of one at Cbel, about 30 feet in diameter 
and35 high; it hasevkleuftly dways been an iiu^mndent building, and as 
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apears by Uic inscvipllon was buill in llie reign of Nasir-ud-din, A, TI. 
052, A. 1). 1251, AlUioiigh we cannot now find any llirnla ruins in Uu* 
vicinity of this town, yet llie existence of a temple in former times is clear¬ 
ly pro' cd by pillars covered with Hindu carving, being used as beams, 
to sujiport the stairs of the Minar similar to the Cuotubt also the door is 
to the north; the steps reach the ground, and it is denominated, building 
in the inscription. 


V 

The Hindus are said to claim the Coolidi as the work of one of their 
princes, new-faced and ornamented by the J^Iussclmaiis. I tliink there 
arc some circuinsUiices wliich create strong doubt of the accuracy of the 
traditum. 1st. The tlu'ce lower stories of lIic Minar ivre externally gener¬ 
ally built of the red stone, from llic quarries of Fullehpur Sicri, and a con¬ 
siderable portion of the interior is constructed of the same material, which is 
not to be met with Ihroiigliout the extensive Hindu ruins, which siirroimd 
tlie tower on every side, and which are comparatively of great antiquity. 
2d. The cutrauce passage and staircase of the Cootiih arc both artdicd, 
thus exhibiting a kiiowlcflge of architecture in the builder, which the 
Hindus of that age did not possess. The small domes which remain entire 
among the Hindu ruins, arc all buill of stone, each a segment of a circle 
and each decreasing in area, and projecting over that beneath it, until tlic 
dome is complcat, also the roofs of tile arcades, are invariably formed of 
blocks of stone, extending from one jjillar to the next. 


The unfinished ISlinar bears north from the Coo/m/> distant about 426 
feet: it is therefore considerably beyond the northern extreme of the line of 

6 II 
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arches, and could not consequently have been intended to form part of tlie 
mosque. Even had the architect proposed to extend the front beyond the 
unfinished Mmar^ the same drcumslance wtiich prevents the Cootub being 
considered a part of the mosque, Cxs distance from the front) applies with 
equal force to the laige tower. It could never have been intended to 
match Uie Chotub, for it’s circumference is nearly double. It is not built 
in the same style, being surrounded by a sort of projecting basement, on 
which the door (facing the east) is raised. There are no steps in the 
inside, the masonry is extremely rough, and the walls and centre pillar 
about 40 feet high. From the appearance of the mortar in many places, 
it seems to me tlial this building was formerly cased with smooth stone, 
but why this was removed, or for what purpose, and by whom the tower 
itself was commenced, and afterwards left unfinished, I cannot pretend to 
sav. 

The present stale of the Cootub Minor is calculated to excite appre¬ 
hensions of its speedy destruction. On the west side many stones have been 
forced out with a degree of violence sufficient to cause a vertical crack in 
the staircase and centre pillar. On the east a Banyan tree has taken 
firm root, and if no one takes the trouble to remove it, there can be no 
doubt Uiat it will ensure the fall of the lower, before many ycai*s have 
elapsed. This is to be regretted, for the Cootub Minor is a work unri¬ 
valled of it’s kind in this country, and in some respects in the world, when 
we consider its great size, the materials of which it is built, the richness 
and profusion of its ornaments, but above all the solidity of its construction, 
which, for all we know W the contrary, has enabled it to resist the effects 
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of time, stoirms and earthquake, during more than 300 years, without being 
ever repaired. 

I WOULD recommend that copies be made of all the inscriptions whidi 
surround the Gootvib; for I suspect that Uiey detail the circumstances 
which led to the building of it, instead of being extracts from tlie Koran, 
as is generally imagined. 


Copies and Translations of the Inscriptioris,* 


No. I. 


A-UI bu aU ! p Uu j aXJ I i <3 ^ 

■pw I 

Jb-J I j c .)j lyC aX^ Ia*,< aas^ ! aJ 


AAS* ^ ^ Lla ^^yo 1^ 

^taxl 1^ ^ tD baX**, ti J ^ JJ ^ 

^ .gXc aJ’ HaXw^ aXX.« aXJ I (XXssh ^UaXm^ ^ J tX^X#*! | Lm ^ 

13^*“^ v..i.<.r^ I I Oi ^ <XA»i**«e >^J (^1-cifc ^ ^X* ^ 


-yoJl 




AXtj )i U l-yAJ .3 JJ J^J '"-'W b 

Aj AXin>'S Aa«m jS^ ^ 1 


* The originals of Nos. 4 aud 6, are in the Tvghra character, No. 2, in a rough NAskk, 

and No^. ami H in Nasldlik. The tran&latioiih have been made in Cakutta: the passages which are 
doubtful ill the original bate been under lined in the copies. U. If. W. 
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The Prophet on whom be the mercy and peace of Goi>, has declared 
« wlioever erects a temple to the true God on earth, sliall receive six such 
“ dwellings in Paradise.” The Minar, the building of the king of kings 
SiiEMs-uD-DUNYA-WA-UD-DiN, HOW ill peacc and pardon, be his tomb pro¬ 
tected, and ills place be assigned in heaven—^was injured by lightning in 
the reign of the exalted monarch Secander the‘son of Behlol: (may his 
power and empire last for ever and his reign be glorious') and therefore 
the slave Fatteii-Kiian, the son of Mesned-Ali the liberal of the 

f 

liberal, and the meritorious ser\'ant of the king-, repaired 

it according to command. The 13th of Hebi-ul^Akher in the year 909. 


No. II. 




•. 1 




I 


The Sultan Siiems-ul-iiak-wa-ud-din Altamsh 
this building. 


erected 


No. III. 


J ^ J.* y^. ^ y.t^ J A ^ ^ f j) 

}j\) .-a- If IJI ) 


In the year 907, this Minar having been injured by lightning, by the 
aid of and favor of God, Firozmend Yammi restored whatever was need¬ 
ed by the building; may the Supreme Lord preserve this lofty edifice from 
future mischance. 
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No. IV. 

!> J mm0 ^L j b L'i-'J ij ) ^ [kX-'i ) J) I ^ ^.-^1 1 yl I 

13 ^>4 I ■—r" iJ»—^-^) J 

^^ty^I y.l *^jU 3^^V}j 

The erection of lliis buildinn* was conunanrloil in the g-lorious liiia> of 

tlic ^rciit SnlUin, the ini^lity kin«* of kings, the inasler of iiiaiikiiul, the 

lord of the inonarchs of TurheMau^ Arahi(Cm\{\ Persia: the snu of the 

world and religion, of the faitli and the faithful, the lord of safety an<I 

proleetion, the heir of the kingdom of Sulim\n ;Vbi;l Ml^zeffeii Vltamsh, 

Nasir Amin-ul-momexin. . 

No. V. 

•—'Cl.^ ^ ^ 3yi ^vU j I 

Kutteu-ud-dix-Ibek, on wdioin be the mercy of Goo, eonslrueled this 
mosque. 


No. ^ [. 




C. ^ ^ ^ -1 I aXJ f J wv^' ( ^ 

^ I.AJ ! AA>m^ ^ .g J ^AAA«»*.<e I^ ^ 

tAyS:"* OJI J IaJ lX) I^Xp* plixt (liaA.>*A.n )i 1 ^.( txj clj j l^xJ ! « 

^ .y ^^App f^Ap# I ^ ^ *y*^ 

In the name of the most merciful G(m. The Lord has iuvi(e<l tt> 
Paradise and brings into the way of righteousness him m Ib) muUs it. In llie 
year 592, this biglding was coniiuenced by tlic hig!i command ot IVIoez- 
UD-DL’xyA-WA-UD-nii'^ jMohammei) Hexi Sam, Nasir Amir al Momemn, 


END OF THE FOl'RTEEXTlI A OLL'ME. 


Printed by P. Pereira^ at. ike 
iiindoosiunee Pfcssy Calcutta, 
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, of Hindu Deities, Kreeses and 

other articles, from Juva. 

KicuL Col. 0’IlALf.oiVAii, C. B. Silver pieces beariti]^:in^ressitm^ »€ 

• * Uiudu Deities.' . s ^ • 

Dieulcnant Ouselev. ......... 4 . ^ • Skin of a large Snake, with its Head. 

Captain Peach. ... . Skull of Kthiopian Hog, with its . 

Tusks, from Cajfft aria. 

Capain Presgrave.. . Copper Head of a SjiOar, found at 

Beloor. 

T.ieulcnont IIai.ee .. An ancient Chm-esc G<da. 

Dr. AV. Russell.. . Specimens of gold, silvicr and cop¬ 

per Ores, from Soiith America. 

Laeutonawt Swayne. ..- .. Specimens of Minerals, from Bundel- 

Jchunil, 

ll< 3 v. Air. Tiioii, Capejof Good Hope, Specimens of Minerals, from Cape of 

Good Hope. 

Miss Tytler .. r,. A great variety of beautiful and in- 

. leresting. .mcMrlcls. of implements 
and Machines, used by the Natives 
of Hindustan, v\y.. 

1. A ///wdw.vton/Plough, called//«/, 
seale.l-j incli to.a foot; 

2. A Iliudustanc Spade, called 
Phaura, scale 1-, inch to a loot. 
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.'I 3. Khurpi, an instmiiient for tlig;- 

and clearing* lands of weeds, 
scale 14 inch to a foot. 

. . ^ *1. Jlind ttslane l>rill I*long*li, scah* 

1-^- inch to a A>ot. 

^ o. “^Vwo I la nsiiuif or Sickles-, 3 inches 
to a fool. 

6 . an inslrnnienl for press- 
ms* iJie seeds into the £»*roiind, and 
hrcakinir clods likt* the Kttjjrh's/f 
rc>Ucr, scale -4 of an inch to a loot. 

7. A jVIill for grintling corn: it is 
called by the >Jalivcs Janta-dta- 

kilt, scale 4 inches to a foot. 

8 . Another, ditto- 

P. lyitunki or OJtalni, used for 
separating grain from the hiir'k, 
sc*alc of .34: of (in incdi to a loot. 

10 . Another, ditto, ilitlo. 

1 1 . Sujj, used d-ir winnowing* corn, 
sc:ilc* of 4 inches to a foot. 

. ' 12- A model shewing the manner 

in which the oxen tread out tlie 
ct>rn, s<*ale 1 inch to a fool. 

13 A iVo//#-#/, llhidnslttut Oil ]MiU, 
settle 1 inch to a fool. 
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14. Cherkhi, used Ibr separating 
the seeds from the ^x>tton wool, 
scale of 3 inches to a foot. 

13. Cherkhf^ also used hy the >7a- 
lives for separating the seeds from 
the cotton wool, scale of 3 inches 
to a £3ot. 

16. A Cherkha, spinning ywhe^l" of 
India^ scale of 4'inches to a foot. 

IT. jyhunJcf, an instrument in two 
pieces for beating cotton, after the 
' seeds have been separated, scale 
3 indies to a foot. 

18. XJklUi IML-dsel, or Pestle and 
JVfortar, for separating grain from 
liusk, scale 3 inches to a foot. 

19. Kamuriy a Sow with which the 
spinner beats cotton, scale of 3 
inches to a foot. 

30. lyhenki, used for separating 
grain from the husk. 

21. A IlindMstanf apparatus for 
making butter, scale 2 inches to 
a foot. 

22- Weaver’s Hioom, with a weaver 
holding a shuttle in his hand. 
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2/5. Model of an instrument, shewing^ 
tlie first stage of preparation for 
I he Loom, scale of 2 inches to a 
foot. 

24. A model shewing the second 
stage of preparation for the l^om, 
scale of 2 inches to a foot. 

25. Reel on which the skeins of 

I 

thread are put, scale of 4 inches 
to a foot. 

26. Varda or Reel of Tndia, scale 
of 4 inches to a foot. 

27. Model of a l^om, for weaving 
bobbin and tape, 

28. Model of a I^oom, f<>r weaving 
Ilindmlantwiyoilen carpets, scale 
of 2 inches to a loot. 

29. INIodel of a Loom, for weav ing 
Jlindusiant cotton carjicls cull¬ 
ed Satrtujf, scale of 2 inclus 
lo a fc*ol. 

30. Another, ditto, 

.*51. Do. for weaving Jzarhend jJbj tjl 

32. Model of machine fur prejmring 
Hindvslant ChccL'i. 

.*5.3. ‘Ditto, ditto for preparing J/m/ar. 

6 N 
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34. Duera^ inslimmcnt fc>r spinning 
licmp, scaU^ of 6 inches to a fool. 

35- A bundle of hemp cords. 

36. Specimen of Strict grass, with 
'i^iiich the spinners roll the csottoii 
into small quantities for spinning. 

37. A machine for preparing s^ng*lp«. 
till ead from they leaver of ISirlct 
grass. 

38. a machine for raising 
wa*-er from the wells, scale 2-5 
of an inch to a foot. 

39. Wlut, used in TIinclustan f<>r 
raising water, 2-5 of an inch to a 
foot. 

40. Koring or JPersictn wheel, a mrt- 
c^hine for watei'ing land from a 
tank or ditch, 3-4 of an incli to a 
foot. 

41. A machine for rtiising water. 

42. A bamboo basket, wdth which 
the people of Tnclia water the rice 
fields, scale of 4 incites to a foot- 

43. Lac-bracelets, worn by women 
in India. 
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44. All apparatus fur drawing out 
silver thread, scale of ‘3 inches to 
a foot. 

45. Another, ditto ditto h)r prqiar- 
mg golden thread. 

46. Part of the Hour of a lionsc, when* 
golden threads are prepared, 

47. Model of a Saw, used by the Na- 

t 

lives of JUndmlan. 

48. A Clidk or potter’s wlicel, scale 
2 inclies to a foot, 

49. Model of a Potter’s inslminent, 
for prqjaring earthen pots. 

50. Model of the Still for distilling 
spirits, made of the original ma- 
lerifils, scale 1 j inches to a fool. 

51. Model of a Still for distilling rose 
water, made of the original nia- 
Icrials. 

52. Model of a Ilindastam fish¬ 
ing* canoe. 

Dr. R. Tytler ... .... • • • Specimen of Beetle, from (hide. 

Brass casts of Hindu Deities, and 
Fossils, called ^algrams. 

Severi'l ancient pieces of Scnljiture, 
found ill tlie fortress of Kalinjer. 
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Two ancient Coins, 

Singular specimen of Human Cra¬ 
nium, and Uie Ossa spongiosa of 
a Kid. 

Specimens of Minerals, considered 
by the Hindus as forms of Gan£Sa« 
and other Deities. 


J. Tyteer, Esq. . .. Two large Statues^, found under 

ground near Patna. 

Captain Wilde .. Collection of Minerals, from Berar. 

n. H. Wilson, Esq.. Pano»’amic Painting of Benares, 

by a Native artist. 


Lteuleiianl General Wood. ,.. • • Model ofa Chinese Human Monster. 






ERRATA. 


Page 64 line IS for 78 35 60,7 rear/, 78 35 09 

— 15S Latitude of Ilansee Fort, should be ?9 06 15 

Ditto Cautonment ... 5 40 

JJissar .. 9 40 


— 

154 


Mahtm . . . 

. 28 58 30 


163 

— » 

The heading in Italics 

** On the Ganges^Scc.'* should be in the column of 




ProTiDce 

or District. 

— 

164 

i— 9 

for Tirhuty 

ready “ On the Ganges.'^ 

— 

189 

— 8 

It * 

— 81 » 

— 81 02 

— 

194 

note 

— North Zenith 

•— North of the Zenith. 

— 

195 

line 0 

dele 2nd Miles. 

* 



4 

from hot. for 111634 

— 144425 

— 

109 

— 4 

for correcting 

— connecting. 



— 22 

— no 

— 10 



— 23 

— Sung 

Lang, 



— 25 

— SptUi 

— Split. 




dele comma after Spaii 

! and insert after Maksung. 

— 

204 

— 2 

for 12589 ready 12689 




— 14142 

— 14302 

— 

205 

— 12 

— Reflections 

— Repetitions. 

— 

209 

— 1 

— 11,529 

— 11689 



2 

~ 350 

— 460 



14 

— 11,581 

— 10658 



15 

— 11,529 

— 10676 




O 

o 

— 

210 

_ 13 

>- 62 

— 55 


218 

In column of dale 1817 Oct. ISth 

— 1818 June. 


221 

line last 

for 3S 

— 38 

MM 

224 

Not. 8th 

— Nahar 

— Nichar, 
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Errata.' 


Page 

230 

line 

13 

for lerelled read^ berellodJ 

— 

232 

— 

16 

—- boring — boning. 



— 

4 

from bot. for Jirks —• Jerkt* 


235 

— 

3 

from bot. for breadth of the read, bretdth as the. 

— 

337 

— 

6 

from bot. for Stag! 

— Staje. 

— 


— 

4 

from bot. for boring 

boning. 

— 

239 

— 

13 

after length, full stop.' 




— 

16 

— pair of rods, semicolon. 

— 

241 

— 

4 

— being 

read very 

— 

244 

— 

2 

from bot. for jpight feet 

eig.<t tenths of a foot. 

— 

245 

— 

8 

ditto after comparisons, a comma, instead of a period* 



— 

7 

ditto for determination 

read, Termination. 

— 

247 

— 

S 

prefix decimal point to 

349 



— 

9 

ditto 

004 



— 

10 

ditto 

345 



— 

12 

for from 

read, through. 



— 

17 

Line of divisions or 1,2 — Line of Divisions of 1.2 

— 

248 

— 

15 

— b measnres 

— 6 measures. 

— 

249 

— 

n 

— rods 

— rod. 

— 

250 

— 

3 

— rods 

% 

o 

1 






InoU 



— 

4 

inse’-t decimal point before 3665 



- 

7 

after 1,466 

read, subtract 0,628 






Inrb 

— 

251 

— 

7 

fo- -J-Ji 


— 

252 

— 

1 

— cosidcred 

— coincided. 



- 

3 

-0514-4=r796 division — --,051 X4=:,7B6 Divisions. 



* 



liirh 

— 

253 

— 

15 

— ’054 

— ,054 



— 

19 

_ 4 

— -515 

4,90 






— 2,86 

— 

250 

— 

21 

— 107 

10,7 

n 4 

— 

257 

— 

9 

— 57-9 

a— b7,0 




21 

dele X 





22 

-- X 








Errata. 

1 

5 

Jpi/e 

257 

line 

23 

dele — 




— 

24 

— — 




— 

25 

— — 


— 

959 


8 

for register 

read, registers 



— 

12 

dele 2 Dd» 


MM 

280 

MM 

1 

for 28lbs 

381 bi. 





Inrhei 

Inches 

— 

263 

— 

7 

— 27,7 

— 27,8 




12 

— 44,404 

— 41,404 






1 iichM 


262 


18 

after ’X>9S 

=16,040 





Inrhe* 





19 

dele » 16,640 

1 



■— 

20 

•for by 

— to 

— 

263 

— 

1.5 

— X 

- + 



— 

16 

— X 

— + 


264 

— 

7 

before 1244 

— South Extremity of Base 



— 

8 

dele South Extremity of Base 




— 

9 

for extremity 

extremities 



— 

4 

from bot. for o 

-r, b 

— 

276 

— 

9 

for Axis 

— Axes 

— 

277 

— 

20 

— North P, 

— Nalapani 



— 

last 

— 264 

— 26,4 


279 

Title of the Table for Longitude 907853 rend, Const. Log. 0,7S.i'i. 



1 II 

line 6 from bot. — 4 517 

• <) 

— 4 61*1. 


281 



Insert Ar. Co. of Logarithms and Log. Sines. 

__ 

283 

Last Table Insert after Redactions to Centre Distance 7,9 Feet. 


285 

6th figure for at the .3d Station. By the other two, read, at the 3d Station, by the 






• cither two. 


289 

21st figure insert distances Stations 13 J6 47 140 3 






11 16 47 556*8 


292 

Remark to fig. 31 dele full stop after 10 and substitute small for Capital S. 


318 

line 

3 for following 

read, other. 


— 

— 


• 

11 •— formula 

- formula:. 


321 



10 Omit, all. 

• 


323 

note 

— and. 




KjilRATA, 


Page 


334 Uee 


I 

9 


*323 

♦334 

*336 


No, 133 
No. 37 
No. 65 


for Muhain 
•— Ibrmulee 
for Long. 76 41 17 


'I 

— 33 


— Pdrkydl 


335 lo the 3d Note at 7 « . ., , 

the foot of the page J “ Sph«roidecal 


readi Mechaln. 

formota. 
o , I. 

— 77 U 43 

o 

— 30 

— Pirkyil, 

— Spheroidical. 


336 line 16 


17 


for 


a* 


*3 9* 3» 

Similar correction. 


6 r* See. read 


a' 


a* 


S. Sr* ‘ 8*3*5 r» 


&Gi 


— — 2 from hot. for 3-303581 

*327 Heading of column 6 of 


— 330 


Lat. Hurdwar 
338 line 4 

- 3 


• U 

56 16 


331 


15 

— 18 

— 19 

— 1 

— 4 

— 13 


— P E B 

after and, insert P — and (or A B P 

g S W lunif, *4 »'«»■ 4 d L. 

fa, Cos * L . 

a W* >ntipr 7, ’J o. <«>ne. L. 


• - ,4312945 

— or 

I II 

— 57 16 

— PEA 

— BP A 

a R" fiMiR- (t. lin e j 4 / < 
Cos .* L 

2 Jt" tanir. *.i 5, tiniR. 7. 


tW.* L. 


u* r*' 


— muUiplicatiou 
—- when 

O ^ 

L i£*' 2* Co $* L 

— AD: Bine DEA ; DE Sec. 


Los.* L 

- Multiplied 
> where 

^ r.f' 

■ 4 R " iCos .^ h 

A D : sine D E A :: DESec 


*33! Remark to No. 110 for Manine 


333 line 15 
— — 16 
— — 18 


fur A (table number), 


insert A —- before 80,358 
for b. (table 
333 — 12 dele—before jR 

*3J3 Longitude of iiTarnd/for 77 00 23 
*334 No. 145 Llevation of fer 3910 


for true to 3. 

1 


— 334 line 15 

— — — 2 from bot. for — 

— 5 from bot. for spherickl 


— 335 

— *335 


— Manme 

— a (Tabular number). 

— b (Table 9) 


— 76 58 43 

— 1220 . 

I 

•— true to ,2 
I 

Cot. It 

— spheroid 


— last insert there before was 



Errata, 


P»g* 336 Uift 16 for L C 

1? — pp B 


tettiy L B 
CpP 


The figure is wrtong, ShohldM \ 


tine ■ 9 from hot. for Cos. 

•— 9 . for A* sine 9 Z tang, ti, 

•337 No. 176 — Tettehpiir, 


*388 


No. 187^ ^ 

— 190> 

— 190 for tiugra 
Remark 192 — Muring 


— *339 


— *340 — 


Vead^ CoS. SS 

>— A* sine* Z tahg. £> 
^--^Fnttehpoot 


—■ Surma 
dele, by Table 13 
fur cosecants 

after 322.600, Insert 169300 


MugroS 

Murung 

Siiinra 


~ secanlS 


insert Bairdt Sitrkanda beforte 126780 


for Calculation for 
from hot. for 54 30 16 6 


reudy caltuiation of 


—. 4 from bot. /'or Cos. £ ^ S. excess, 

and for Sin Z y S. R. 

^ *1 

Tab. 1 heading 5th column for Fathoms in I 
Tab. 2 same correction 


1 <1 W 

54 30 10—6 


- I'Og. ](**=* 

— Cos. fS —4Spb. Ex.) 

— Sine (Z —^ S. E.) 

I 

—. Fathoms in I 


ditto 7 column decimal poiiVt is misplaced should be before , 006.5 


Une 10 


— 13 

— 4 


— 7 


_ P- ’» •_ 

d jzz p ( m—p) siue* a 

—» &c baiiig 

— TaWe .\o» 

— 2.294 


rtorf, d - p .. »iu.» a 

— ,&c. *, being 

— Tab. No, 

— ,2294 

— Tab. No. 


2 from bot. for Table No. 







